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AA

C

CA
CERCLA
coc
CRA
CVAA
DO
DOC
DQls
DQOs
EPA
EDD

F

FSP

GC
GC/ECD
GC/ MC
GPS
HDPE

LCS

LCS/ LCSD
LoQ

MDL

mg / Kg
mg/L
MNA

MS
mS/cm
MS / MSD
mV

MW

NA

NAPL

List of Acronyms and Short Forms

Ambient Air

Celsius

Corrective Action

Comprehensive Environmental Response, Compensation and Liability Act
Chain of Custody

Conestoga-Rovers & Associates

Cold Vapor Atomic Absorption

Dissolved Oxygen

Dissolved Organic Carbon

Data Quality Indicators

Data Quality Objectives

Environmental Protection Agency
Electronic Data Deliverables

Fahrenheit

Field Sampling Plan

Gas Chromatography

Gas Chromatograph / Electron Capture Detector
Gas Chromatograph / Mass Spectroscopy
Global Positioning System

High Density Polyethylene

Indoor Air

lon Chromatography

Inductively Coupled Plasma

Laboratory Control Sample

Laboratory Control Sample / Laboratory Control Sample Duplicate
Limit of Quantitation

Method Detection Limit

Milligram per Kilogram

Milligram per Liter

Monitored Natural Attenuation

Mass Spectroscopy

MilliSiemen per centimeter

Matrix Spike / Matrix Spike Duplicate
Millivolts

Monitoring Well

Not Applicable
Non-aqueous Phase Liquid
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NTU
ODH
PAL
PCBs

pe/g
pg/L
PQOs
ppbv/v
ppm
QA
QAPP
QcC

RPD

RL

RPD
RPM

RT

Site
SOPs
Su
SW-486
EPA SW-486,
SVOC
TAL
TBD
TCL
TCLP
TOC

TA
TA-NC
TA — KX
TQL

ug / Kg
pg/L
USEPA

List of Acronyms and Short Forms

Nephelometric Turbidity Units

Ohio Department of Health

Project Action Limit

Polychlorinated Biphenyls

Picogram per gram

Picogram per Liter

Project Quality Objectives

Parts per Billion volume per volume

Parts per Million

Quality Assurance

Quality Assurance Project Plan

Quality Control

Relative Percent Difference

Reporting Limit

Relative Percent Difference

Remedial Project Manager

Retention Time

South Dayton Dump and Landfill Site
Standard Operating Procedures

Standard Units

"Test Methods for Evaluating Solid Waste, Physical/Chemical Methods",
3rd Edition with Updates | through lll, November 1986
Semi-Volatile Organic Compounds

Target Analyte Group

To Be Determined

Target Compound List

Toxicity Characteristic Leaching Procedure
Total Organic Carbon

TestAmerica, Inc.

TestAmerica North Canton, Ohio
TestAmerica Knoxville, Tennessee

Target Quantitation Limit

Microgram per Kilogram

Microgram per Liter

United States Environmental Protection Agency
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List of Acronyms and Short Forms

VAS Vertical Aquifer Sampling
VOA Volatile Organic Analysis
VOC Volatile Organic Compounds
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QAPP Worksheet #1 - Title and Approval Page

Site Name/Project Name:

South Dayton Dump and Landfill

Site Location:

South Dayton Dump and Landfill
2139 Dryden Road

Moraine, Ohio

45439

Document Title:

Quality Assurance Project Plan

Lead Organization & Federal Regulatory Agency

USEPA Region 5

Preparer’'s Name, Organization,and Contact Information:

Steve Quigley

Conestoga-Rovers & Associates

651 Colby Drive, Waterloo, Ontario, Canada, N2V 1C2
(519) 884-0510

squigley@craworld.com

Preparation Date:

Investigative Organization's Project Manager For Investigative Activities:

Signature: Date:
Steve Quigley, CRA

Investigative Organization's Quality Assurance Officer:

Signature: Date:
Angela Bown, CRA

Lead Organization's Program Manager:

Signature: Date:
Leslie Patterson, USEPA Region 5

TestAmerica — North Canton Laboratory Project Manager:

Signature: Date:
Denise Heckler, TA-NC

TestAmerica — North Canton Laboratory Quality Assurance Officer:

Signature: Date:
Dorothy Leeson, TA-NC

TestAmerica — Knoxville Laboratory Project Manager:

Signature: Date :
Jamie McKinney, TA-KX
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TestAmerica — Knoxville Laboratory Quality Assurance Officer: Signature: Date:
Kevin McGee, TA-KX

USEPA Quality Assurance Reviewer: Signature: Date:
Warren Layne, USEPA Region 5
Ohio EPA Project Manager: Signature: Date:

Madelyn Smith, Ohio EPA
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QAPP Worksheet #2 - Identifying Information

Site Name/Project Name:

South Dayton Dump and Landfill

Site Location:

South Dayton Dump and Landfill
2139 Dryden Road

Moraine, Ohio

45439

Site Number/Code:

EPA ID# OHD980611388

Operable Unit:

Operable Units 1 and 2 (OU1 and OU2)

Contractor's Name:

Not Applicable

Contractor’'s Number:

Not Applicable

Contract Title:

Not Applicable

Work Assignment Number:

Not Applicable

Identify guidance used to prepare QAPP:

Uniform Federal Policy for Quality Assurance Project Plans
(Intergovernmental Data Quality Task Force, 2005a)

Identify regulatory program:

Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA)

Identify approval entity:

USEPA Remedial Program, Region 5

Indicate whether the QAPP is a generic or a project-specific QAPP:

Site-specific Generic QAPP for the South Dayton Dump and Landfill Site

List dates of scoping sessions that were held:

Original scoping sessions were held between 2004 and 2006. Additional
meetings that included discussion of project scope have been held since that
time as needed.

List dates and titles of QAPP documents written for previous site work, if
applicable:

QAPP (CRA, 2008)
QAPP (CRA, 2011)

List data users:

Risk Assessors, Chemists, Statisticians, Geologists, Hydro-geologists

Lead Organization's Program Manager:

Leslie Patterson, USEPA

CONESTOGA-ROVERS
W 8ASSOCIATES

038443 (29)
November 2014




South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

REQUIRED QAPP ELEMENT(S) AND CORRESPONDING
QAPP SECTION(S)
(USEPA, 20050)

REQUIRED INFORMATION

Title and Approval Page

CROSSWALK TO RELATED INFORMATION AND
DOCUMENTS

Worksheet #1, Title and Approval Page

2.2 Document Format and Table of Contents
2.2.1 Document Control Format
2.2.2 Document Control Numbering System
2.2.3 Table of Contents
2.2.4 QAPP Identifying Information

Table of Contents
QAPP Identifying Information

The Table of Contents is provided following the
QAPP cover page.
Worksheet #2, Identifying Information

2.3 Distribution List and Project Personnel Sign-Off Sheet
2.3.1 Distribution List
2.3.2 Project Personnel Sign-Off Sheet

Distribution List
Project Personnel Sign-Off Sheet

Worksheet #3, Distribution List; and
Worksheet #4, Project Personnel Sign-Off Sheet

2.4 Project Organization

2.4.1 Project Organization Chart

2.4.2 Communication Pathways

2.4.3 Personnel Responsibilities and Qualifications
2.4.4 Special Training Requirements and Certification

Project Organizational Chart
Communication Pathways
Personnel Responsibilities and
Qualifications Table

Special Personnel Training
Requirements Table

Worksheet #5, Project Organization Charts;
Worksheet #6, Communication Pathways;
Worksheet #7, Personnel Responsibilities and
Qualifications;

Worksheet #8, Special Personnel Training
Requirements

2.5 Project Planning/Problem Definition
2.5.1 Project Planning (Scoping)

2.5.2 Problem Definition, Site History, and Background

Project Planning Session
Documentation (including Data
Needs tables)

Problem Definition, Site History, and

Background
Site Maps (historical and current)

Worksheet #10, Conceptual Site Model

Site History and more details concerning the project

DQOs can be found in the previous reports:

*  Remedial Investigation Report: Operable Unit 1
(CRA, 2010)

*  Streamlined Feasibility Study (CRA, 2010)

e Vapor Intrusion Investigation Summary Report
(CRA, 2012)

s VI Mitigation Work Plan (CRA, 2013)

*  Operable Unit Two (OU2) Remedial
Investigation/Feasibility Study (RI/FS) Work Plan
(CRA, 2014).

2.6 Project Quality Objectives and Measurement Performance
Criteria
2.6.1 Development of Project Quality Objectives Using

the Systematic Planning Process

Site-Specific Project Quality
Objectives (PQOs)

Measurement Performance Criteria

Worksheets #11-1 through #11-6, Project/Data
Quality Objectives;

Worksheet #12-1 through #12-19, Measurement
Performance Criteria
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REQUIRED QAPP ELEMENT(S) AND CORRESPONDING

CROSSWALK TO RELATED INFORMATION AND

¢ Secondary Data Criteria and
Limitations Table

REQUIRED INFORMATION
QAPP SECTION(S) DOCUMENTS
(USEPA, 2005a)
2.6.2 Measurement Performance Criteria Table
2.7 Secondary Data Evaluation *  Sources of Secondary Data and Worksheet #13, Secondary Data Criteria and
Information Limitations

2.8 Project Overview and Schedule
2.8.1 Project Overview
2.8.2 Project Schedule

| Measurement/ Data Acquisitio
3.1 Sampling Tools

3.1.1 Sampling Process Design and Rationale

3.1.2 Sampling Procedures and Requirements

*  Summary of Project Tasks

¢ Reference Limits and Evaluation
Table

*  Proj

t Schedule/Timeline Table

*  Sampling Design and Rationale
* Sample Location Map
¢ Sampling Locations and

Worksheet #14, Summary of Project Tasks;
Worksheet #15-1 through #15-6, Reference Limits
and Evaluation;

Worksheet #16, Project Schedule/Timeline

Worksheet #17, Sampling Design and Rationale;
Worksheet #18, Sampling Locations and
Methods/SOP Requirements;

3.1.2.1 Sampling, Collection Procedures Methods/SOP Requirements Table Worksheet #19, Analytical SOP Requirements

3.1.2.2 Sample Containers, Volume, and *  Analytical Methods/SOP {sample containers, preservation, and holding
Preservation Requirements Table times);

3.1.2.3 Equipment/Sample Container Cleaning *  Field Quality Control Sample Worksheet #20, Field Quality Control Sample
and Decontamination Procedures Summary Table Summary

3.1.2.4 Field Equipment Calibration, «  Sampling SOPs Worksheet #21, Project Sampling SOP Reference;
Maintenance, Testing, and Inspection *  Project Sampling SOP References Worksheet #22, Field Equipment Calibration,
procedures Table Maintenance, Testing, and Inspection

3.1.2.5 Supply and Inspection and Acceptance *  Field Equipment Calibration,
Procedures Maintenance, Testing, and The laboratory SOPs can be found as listed below:

3.1.2.6 Field Documentation Procedures Inspection Table Laboratory Sample Analysis SOPs in Appendix D

Laboratory Sample Preparation SOPs in Appendix E
Laboratory Support SOPs in Appendix F.

More details concerning the sampling design and
rationale and the field sampling procedures can be
found in the previous reports:

e Field Sampling Plan (CRA, 2013)

* Vi Mitigation Work Plan (CRA, 2013)

*  Operable Unit Two (OU2) Remedial
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REQUIRED QAPP ELEMENT(S) AND CORRESPONDING CROSSWALK TO RELATED INFORMATION AND

QAPP SECTION(S}
(USEPA, 2005a)

REQUIRED INFORMATION

DOCUMENTS

Investigation/Feasibility Study (RI/FS) Work
Plan (CRA, 2014).

3.2 Analytical Tools

Procedures

¢ Analytical SOPS

3.2.1 Analytical SOPs *  Analytical SOP Reference Table References;
3.2.2 Analytical Instruments +  Analytical Instrument Calibration Worksheet #24, Analytical Instrument
3.2.3 Analytical Instrument and Equipment Maintenance, Table Calibration;
Testing, and Inspection Procedures «  Analytical Instrument and Worksheet #25, Analytical Instrument and
3.2.4 Analytical Supply Inspection and Acceptance Equipment Maintenance, Testing, Equipment Maintenance, Testing, and Inspection

and Inspection Table

Worksheets #23-1 through #23-3, Analytical SOP

The laboratory SOPs can be found as listed below:
Laboratory Sample Analysis SOPs in Appendix D
Laboratory Sample Preparation SOPs in Appendix E
Laboratory Support SOPs in Appendix F.

3.3 Sample Collection Documentation, Handling, Tracking, and
Custody Procedures

* Sample Collection Documentation
Handling, Tracking, and Custody

3.3.1 Sample Collection Documentation SOPs
3.3.2 Sample Handling and Tracking System »  Sample Container Identification More details concerning the field sampling
3.3.3 Sample Custody +  Sample Handling Flow Diagram procedures can be found in the previous reports:

¢ Example Chain-of-Custody Record
and Seal

Worksheet #26, Sample Handling System;
Worksheet #27, Sample Custody Requirements

*  Field Sampling Plan (CRA, 2013)

* VI Mitigation Work Plan (CRA, 2013)

*  Operable Unit Two (OU2) Remedial
Investigation/Feasibility Study (RI/FS) Work
Plan (CRA, 2014).

Example Chain-of-Custody (COC) forms can be
found in Appendix C

3.4.1
3.4.2

3.4 Quality Control Samples

Sampling Quality Control Samples
Analytical Quality Control Samples

* QCSamplesTable
e Screening/Confirmatory Analysis
Decision Tree

Worksheets #28-1 through #28-18, Present QC
sample information for project analysis

3.5 Data Management Tools

*  Project Documents and Records

3.5.1 Project Documentation and Records Table Worksheet #30, Analytical Services
3.5.2 Data Package Deliverables *  Analytical Services Table

3.5.3 Data Reporting Formats +  Data Management SOPs

3.5.4 Data Handling and Management

Worksheet #29, Project Documents and Records,
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REQUIRED QAPP ELEMENT(S) AND CORRESPONDING
QAPP SECTION(S}
(USEPA, 2005a)

REQUIRED INFORMATION

CROSSWALK TO RELATED INFORMATION AND
DOCUMENTS

3.5.5 Data Tracking and Control

4.1 Assessments and Response Actions
4.1.1 Planned Assessments
4.1.2 Assessment Findings and Corrective Action
Response

*  Assessments and Response Actions

* Planned Project Assessments Table
Audit Checklists

* Assessment Findings and Corrective
Action Responses Table

Worksheet #31, Planned Project Assessments,
Worksheet #32, Assessment Findings and Corrective
Action Responses

The laboratory Quality Assurance Manual and
Laboratory Policies and Guidelines documents can
be found in Appendix F

4.2 QA Management Reports

¢ QA Management Reports Table

Worksheet #33, QA Management Reports

4.3 Final Project Report

ata Rev
5.1 Overview

5.2 Data Review Steps
5.2.1 Step I: Validation
5.2.2 Step ll: Validation
5.2.2.1 Step lla Validation Activities
5.2.2.2 Step llb Validation Activities
5.2.3 Step Ill: Usability Assessment
5.2.3.1 Data Limitations and Actions from
Usability Assessment
5.2.3.2 Activities
5.3 Streamlining Data Review
5.3.1 Data Review Steps To Be Streamlined
5.3.2 Criteria for Streamlining Data Review
5.3.3 Amounts and Types of Data Appropriate for
Streamlining

* Inputs to Data review process

*  Validation (Steps lla and llb) Process
Table

¢ Validation Summary Table

¢ Usability Assessment

* None

Worksheet #34, Data Verification and Validation
Inputs;

Worksheet #35, Data Verification and Validations
Procedures;

Worksheet #36,Validation Summary;

Worksheet #37, Usability Assessment

N/A
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QAPP Worksheet #3 - Distribution List
DOCUMENT
TELEPHONE CONTROL
QAPP RECIPIENTS TITLE ORGANIZATION NUMBER E-MAIL ADDRESS NUMBER
Leslie Patterson USEPA Remedial Program USEPA, )
Project Manager Region 5 312 - 886 —4904 patterson.leslie@epa.gov
Warren Layne USEPA Region 5 USEPA,
y QAPP Reviewer Region 5 312-886—-7336 layne.warren@epa.gov
Madelyn Smith Ohio EPA Project Manager Ohio EPA 937 — 285 — 6456 Madelyn.smith@epa.ohio.gov
. Engineering
Jim Campbell & 412 -244-0917 jrc@e-emi.com
Management, Inc.
Illinois Tool Works Inc. 847 —657 —4843 ]
Ken Brown kbrown@itw.com

(ITW)

Wendell Barner

Kelsey-Hayes Co.

412 - 339-4775

wendell.barner@gmail.com

Bryan Heath NCR 678 — 808 — 6061 bryan.heath@ncr.com
Steve Quigley Project Manager CRA 519-884—0510 squigley@craworld.com
Angela Bown QA Officer CRA 513 -942 — 4750 abown@craworld.com
Denise Heckler Laboratory Project Manager TA-NC 330-966-9477 denise.heckier@testamericainc.com
Jamie McKinney Laboratory Project Manager TA - KX 865—291-3051 | jamie.mckinney@testamericainc.com
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
QAPP Worksheet #4 & 7 - Personnel Qualifications and Sign-off Sheet
ORGANIZATION: United State Environmental Protection Agency Region 5
Name Project Title/Role Education/Experience Signature/Date
Leslie Patterson U.S.EPA Remedial Program
Manager
USEPA Region 5
Warren Layne QAPP Reviewer
ORGANIZATION: Ohio Environmental Protection Agency
Name Project Title/Role Education/Experience Signature/Date
Madelyn Smith Ohio EPA Project Manager
ORGANIZATION: Conestoga-Rovers & Associates
Name Project Title/Role Education/Experience Signature/Date
B.Sc. Environmental Engineering,
Steve Quigley Project Manager University of Guelph, 1996
Over 14 years experience
B.S. Environmental Management,
Angela Bown QA Officer University of Findlay, 1999
Over 20 years experience
ORGANIZATION: TestAmerica North Canton
Name Project Title/Role Education/Experience Signature/Date
B.S. Chemistry,
Denise Heckler Laboratory Project Manager Youngstown State University, 1988
Over 20 years experience
B.S. Chemistry,
Dorothy Leeson Laboratory QA Officer Ohio University, 1984
Over 20 years experience
ORGANIZATION: TestAmerica Knoxville
Name Project Title/Role Education/Experience Signature/Date
Jamie McKinney Laboratory Project Manager
Kevin McGee Laboratory QA Officer
CONESTOGA-ROVERS
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site

Revision 01
QAPP Worksheet #5 - Project Organization Charts
USEPA REMEDIAL USEPA REMOVAL
OHIO EPA PROGRAM PROGRAM
MADELYN SHITH LESLIE PATTERSON STEVE RENNINGER
RESPONDENTS
NCR
HOBART
KELSEY-HAYES
USEPA CONSULTANT USEPA START OHIO
CONSULTANT CRA CONTRACTOR DEPARTMENT
CH2M HILL STEVE QUIGLEY TETRA-TECH OF HEALTH
BRETT FISHWILD (PROJECT MANAGER) LAUREN FOSTER BOB FREY
PUBLIC HEALTH
DAYTON AND
MONTGOMERY
COUNTY
TOM HUT
Hg:FLg’T"‘Y& Z'Eé::égRA HYDROGEOLOGY ASSERS'?&ENT QAQC DATA BASE
WILLIAM DOYLE GREG LEWIS ALAN DEAL APRIL GOWING ANGELA BOWN TIM HARRIS
FIELD STAFF
CRA
l figure 1
PROJECT ORGANIZATION
- SUBCONTRACTORS SOUTH DAYTON DUMP AND LANDFILL SITE
SgA - Moraine, Ohio
36443-101(029)GN-WAOOT AUG 672014
CONESTOGA-ROVERS
4 & ASSOCIATES
038443 (29)
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USEPA REGION 5 USEPA REMEDIAL OHIO EPA PROJECT
QA REVIEWER PROJECT MANAGER MANAGER
WARREN LAYNE LESLIE PATTERSON MADEL YN SMITH
CONSULTANT
CRA
STEVE QUIGLEY
(PROJECT MANAGER)

B2k

LABORATORY PROJECT LABORATORY PROJECT QA OFFICER FIELD QA OFFICER
MANAGER MANAGER
CRA CRA
TAKX TANC S -
— — ANGELA BOWN GREG LEWIS
JAMIE MCKINNEY DENISE HECKLER
LABORATORY QA LABORATORY QA
OFFICER OFFICER FIELD STAFF
TA-KX TANC CRA
KEVIN MCGEE DOROTHY LEESON

LABORATORY STAFF
TA-KX

LABORATORY STAFF
TA-NC

figure 2

LABORATORY PROJECT ORGANIZATION

SOUTH DAYTON DUMP AND LANDFILL SITE
Moraine, Ohio

38443-101(029)GN-WA001 NOV 6/2014



South Dayton Dump and Landfill Site
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Quiality Assurance Project Plan (QAPP)
Revision 01

QAPP Worksheet #6 - Communication Pathways

TELEPHONE PROCEDURE
COMMUNICATION DRIVERS RESPONSIBLE ENTITY NAME NUMBER (timing, pathways etc.)
. . . CRA's PM will be the liaison to the USEPA
Point of Con;;’i?\;wnth USEPA Project Mca;:ger (PM) Steve Quigley 519-884-0510 Regional Project Manager (RPM) for all activities

at the South Dayton Dump and Landfill Site.

Stop work due to safety
issues

Project Manager or
Field Technicians, CRA

USEPA oversight
personnel

Steve Quigley
Greg Lewis
Jeremy Teepen
Jason Close
Nate Ziegler
USEPA oversight personnel
— CH2M Hill

519-884-0510
513-200-8902
513-309-5524
513-478-5021
513-476-5418
[Phone number]

Any project/field personnel has the authority to
stop work should he/she identify unsafe
conditions.

Field Technicians will notify the PM regarding
any implemented stop work authority as soon as
possible. The PM will notify the Health and
Safety Manager, Respondents, and USEPA, as
appropriate.

Steve Quigley

519-884-0510

If field sampling will be delayed or changes to

Project Manager or Greg Lewis 513-200-8902 the field sampling procedures are requested,
Initiate and/or notify of Field Technicians, CRA Jeremy Teepen 513-309-5524 then the CRA field technicians will notify the
changes or delays to field Jason Close 513-478-5021 CRA PM, who will then notify USEPA and
work USEPA oversight Nate Ziegler 513-476-5418 Respondents, or request approval from USEPA
personnel USEPA oversight personnel [Phone number] in the case of proposed changes to sampling
— CH2M Hill procedures.
As USEPA's contractor, CH2M Hill oversight
personnel have the authorization to approve of
field work modifications on behalf of USEPA as
Issue real-time approval of USEPA oversight USEPA oversight personnel [Phone number] they arise. CRA field technicians will
field work modifications personnel — CH2M Hill communicate the field work modifications to
CRA's PM who will have the authority to
approve field work modifications provided
USEPA also approves of the modifications.
Any requested changes to the QAPP will be sent
QAPP changes PM, CRA Steve Quigley 519-884-0510 by CRA's PM to the USEPA RPM for review and

approval.

CONESTOGA-ROVERS
W 8ASSOCIATES
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

COMMUNICATION DRIVERS

RESPONSIBLE ENTITY

NAME

TELEPHONE
NUMBER

PROCEDURE
(timing, pathways etc.)

Sample receipt variances

Laboratory Manager,
TestAmerica Inc.

Denise Heckler
Jamie McKinney

330-966-9477
865-291-3051

The contracted laboratory PM will communicate
any sample receipt issues within 2 business days
of receipt, to CRA's QA/QC Officer.

CRA's QA/QC Officer will determine the need for
corrective action for field and analytical issues,
in conjunction with the CRA PM or the
Laboratory Project Manager, as appropriate.
Corrective field actions will be communicated to
the field technicians by the CRA PM.

Report issues related to
analytical data quality,

CRA's QA/QC Officer will identify any issues
related to analytical data quality in data
validation memos that are submitted to CRA's

including ability to meet QA/QC Officer, CRA Angela Bown 513-942-4750 | o\ cRA's QA/QC Officer will provide CRA's
reporting limits database project manager with the
qualifications required for the analytical data.
e T CRA's QA/QC Officer will provide data validation
Data validation & verification memos to CRA's PM. CRA's QA/QC Officer will
issues {e.g. incomplete ) . \ . .
QA/QC Officer, CRA Angela Bown 513-942-4750 provide CRA's database project manager with

records, non-compliance
with procedures)

the qualifications required for the analytical
data.

Provide preliminary and

CRA's PM will provide preliminary data to
USEPA, Respondents, and data users within 3

validated data to managers PM, CRA Steve Quigley 519-884-0510 days of sample receipt. CRA's PM will provide
and users validated data to USEPA, Respondents, and data
users once approved by CRA's QA/QC Officer.
Provide validated data to the USEPA's RPM will provide validated data to the
RPM, USEPA Leslie Patterson 312-886-4904 public via the USEPA South Dayton Dump and

public

Landfill Site website.

Provide assistance with Site
Specific Health and Safety

Regional Safety & Health
Manager (RSHM), CRA

William Doyle, CRA

734-357-5517

CRA's RSHM will provide assistance to CRA's PM
and Field QA Officer. CRA's RSHM will review
the safety records of any prospective
subcontractor prior to notice of award.

CONESTOGA-ROVERS
W 8ASSOCIATES
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

TELEPHONE PROCEDURE
COMMUNICATION DRIVERS RESPONSIBLE ENTITY NAME NUMBER (timing, pathways etc.)

The CRA Field Technicians will provide field
notes and sample log sheets to the CRA PM.

Steve Quigley 519-884-0510

Project Manager, CRA Greg Lewis The CRA PM will consolidate the sample
. . 513-942-4750 . N .
Field Technicians, CRA Jeremy Teepen location, sample ID and analysis information
513-942-4750 . . . . . .
Data Management Jason Close 513-942-4750 into a field sampling key, which will be provided
Nate Ziegler to the CRA database manager. The CRA PM will

513-942-4750

Database Manager, CRA 519-884-0510

provide the CRA database manager with

Tim Harris information on the types of tables required.
Establish :?nd maintenance Database Manager, CRA Tim Harris 519-884-0510 CRA's f:latabase manager vyxll provide requested
of project database analytical data to CRA project personnel

CONESTOGA-ROVERS
W 8ASSOCIATES
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Quiality Assurance Project Plan (QAPP)

Revision 01

QAPP Worksheet #8 - Special Personnel Training Requirements

SPECIALIZED

038443 (29)
November 2014

15

TRAINING-TITLE OR PERSONNEL
PROJECT DESCRIPTION OF TRAINING TRAINING PERSONNEL/GROUPS TITLES/ORGANIZATIONAL | LOCATION OF TRAINING
FUNCTION COURSE PROVIDER DATE RECEIVING TRAINING AFFILIATION RECORDS/CERTIFICATES
40-hr HAZWOPER Certified All CRA Field and o
. . . . subcontractor CRA personnel, CRA Employee Training
Field Activities and Annual 8-hr training Various .
. personnel that will be subcontractors Database
refresher professionals .
onsite
Trained in USEPA
Sample CERC,LA and CRA CRA C.Iass.and . All field personnel that All field personnel that CRA Employee Training
. sampling methods On-Site field Various perform sample .
Collection . . L . perform sample collection Database
and field testing training collection
procedures
Trained in applicable Laboratory
Sample Analysis X PP on-Site and Various Laboratory personnel Laboratory personnel Laboratory
analytical methods .
vendor training
CONESTOGA-ROVERS
& ASSOCIATES



EPA-R5-2016-005983 Outlook0000623

PageTof 1

TABLE 10.3
ECOLOGICAL CONCEPTUALSITE MODEL
OPERABLE UNIT 1 AND 2 PARCELS
SOUTH DAYTON DUMP AND LANDFILL SITE
MORAINE, OHIO

[ POTENTIALLY EXPOSED RECEPTORS (ECOLOGICAL / HUMAN HEALTH - BASELINE CONDITIONS) |
U1 Parcels 0U2 Parcels 0U2 Quarry Pond Off-site properties. Great Miami River / floodplain
[(excluding Quarry Pond)
Terrestrial  Aquatic Terrestrial Aquatic Terrestrial  Aquatic  Humans that Terestrial  Aquatic Terrestrial Aquatic  Humans that
Biota Biota Biota Biota Biota Biota consume fish Biota Biota Biota Biota consume fish
[SURFACE LANDFILL
[CONTENTS (within direct contact I\NGESTION I na na na na na na na na na na I
(0U1 Parcels)
plant uptake [VEGETATION | direct contact [NGEsTION ] na na na na na na na na na na |
[SURFACE WATER direct contact I\NGESTION | (a) (a) (a) (a) -
[AND SEDIMENT
direct contact QUATIC [NGEsTION ] (a) {a) (a) (a) -
JORGANISMS

[SURFACE LANDFILL

s on

LEGEND
- incomplete exposre pathway .., Gue to absence of exposure route and/or receptor
na not applicable due to spatial separation
(a) 1 the OU2 RIfFS

sotentially

pathway to be

otentially complete exposure pathway to be evaluated for OU2

as part of OUL

[CONTENTS (within direct contact [NGesTion ] na na m N m na na 2 na na |
U2 Parcels)
plantuptake [VEGETATION ] direct contact [INGEsTIoN ] na na e - - na na na na na |
stormwater runoff [SURFACE WATER direct contact [NGesTion ] @ (a) - - -~ E e
[AND SEDIMENT
direct contact QUATIC [NeEsTion ] (@) (@)
orANIsMS
stormwater runoff [QUARRY direct contact |inGesTion | na na na na
and infitration POND
direct contact QUATIC [insesTion ] na na na na
[ORGANISMS



South Dayton Dump and Landfill Site
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Quiality Assurance Project Plan (QAPP)
Revision 01

QAPP Worksheet #11 - Project /Data Quality Objectives

11-1 - Process Soil and Fill

Investigation ftem:

i) Problem Description

Criteria

order to determine:

- The nature and extent of contaminated soil
and fill.

- The nature and lateral and vertical extent of
the contaminated soil and fill material.

Insufficient soil duality data exist for OU2 in

Investigation Phase: Phase 1A Phase 1B Phase 2
Comparison to Residential and Industrial Soil Comparisonto Background Reference Additional sampling (if necessary)to develop

Conditions

- Insufficient soil quality data exist for OU2
in order to determine whether
contaminant concentrations are from
historic site activities or are due to
elevated background concentrations
(either naturally occurring or
anthropogenic regional contamination).

risk assessment exposure estimates

If soil or fill containing site-related
contaminants of concern (COCs)

at concentrations greater than screening
values and background reference conditions is
found in Phases 1A and 1B for Southern
Parcels, there may still be insufficient data to
establish the presence or absence of direct
contact, ingestion, and inhalation risks to
receptors via soil and/or fill exposure
pathways.

ii) Planning team

See note at bottom

iii) Conceptual model

Fill was placed in a portion of the Southern Parcels. The fill includes but may not be limited to CDD. The fill may contain contaminants.
0OU2 soil may have site-related contaminants from wind-blown deposition, run-off, groundwater leaching, and/or re-depositing of

contamination (i.e., regrading).

- Contaminants in soil may pose a risk to human receptors via the direct contact, inhalation and ingestion pathways. Cover material at the Site
is limited or non-existent, which could lead to erosional run-off of contaminants towards the Quarry Pond, which may pose a risk to human

receptors and ecological receptors (e.g. wildlife, aquatic organisms)

- Infiltrating precipitation can cause contaminants in soil and fill to migrate downwards, ultimately impacting groundwater.

- Groundwater migrating from OU1 could deposit contaminants in the soil and/or fill of OU2.

iv) General intended use for data

The soil and fill data collected will be compared
to USEPA Residential and Industrial Soil
Regional Screening Levels (RSLs) to identify
direct contact/ingestion/inhalation human
health risks, and compared to USEPA RCRA
Ecological Screening Levels (ESLs) (USEPA,
2003) to identify ecological risks associated
with soil and fill in OU2. The data collected will
ultimately be used in the Remedial
Investigation Report and Baseline Risk
Assessment for OU2.

The data collected from sampling
locations in the Southern Parcels will be
compared to background conditions, to
determine if there are measurable levels
of Site-related contaminants. The data
collected will ultimately be used in the
Baseline Risk Assessment for OU2.

The collected data will be used to generate
exposure estimates for an assessment of
direct contact/ingestion/inhalation human
health risks and risks to ecological receptors.
The data collected will ultimately be used in
the Baseline Human Health Risk Assessment
and Ecological Risk Assessment for OU2.

CONESTOGA-ROVERS
8 ASSOCIATES
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01

Investigation Phase: Phase 1A Phase 1B Phase 2

Comparison to Residentialand Industrial Soil Comparisonto Background Reference Additional sampling (if necessary) to develop
Investigation tem: Criteria Conditions risk assessment exposure estimates
Sufficient resources will be committed to sample soil on the Southern Parcels under the OU2 RI/FS work plan. Sampling may be postponed
due to flooding.
Step 2. Goals of the Study ; ; . ; . . .

i) Primary study question Do soil and fill samples from the Southern Are contaminant concentrations due to Does soil or fill in OU2 contain Site-related
Parcels contain contaminants at Site activities or locally occurring contaminants that pose unacceptable human
concentrations greater than Industrial or background concentrations? health risks or unacceptable risks to ecological
Residential Soil RSLs, or USEPA RCRA ESLs"? receptors?

ii) Alternate outcomes or actions - If sampling demonstrates that contaminant - If sampling demonstrates that - If sampling demonstrates that human health
concentrations in soil and fill are less than contaminant concentrations in OU2 are and ecological risks from all combined
RSLs, no further sampling or remedial action is not greater than those found in exposure pathways are acceptable, no further
planned. background reference soils, no further action is required.

- If sampling demonstrates that contaminant sampling is planned. - If sampling demonstrates unacceptable
concentrations in soils or fill are greater than - If statistical analysis indicates that human health or ecological risks, further
screening levels/criteria, further evaluation is additional sampling is required to obtain evaluation, risk management and/or
needed to determine if the contamination is the necessary precision and accuracy, remediation would be required.
Site-related, and is a risk to human health and additional background samples will be

the environment, and/or remedial measures. collected.

iii) Type of problem (decision or Decision {Action Level) Decision {Action Level) Estimation

estimation)1

iv.a) Decision statement Determine whether any Site-related Determine whether any measurable levels | Determine where contaminant concentrations
contaminant concentrations in soil and fill are of Site-related contaminants, relative to require further consideration or response
greater than USEPA Industrial/Residential Soil background reference conditions, occur in | action, and where no further investigation is
RSLs, or USEPA RCRA ESLs in QU2. soil and fill in OU2. necessary.

Ecological Screening Levels (ESLs) will be presented and defined in the Screening Level Environmental Risk Assessment (SLERA) work plan

} CONESTOGA-ROVERS.
4 B ASSOCIATES
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Quiality Assurance Project Plan (QAPP)
Revision 01

Step 1. State m
iv.b} Estimation statement &
assumptions

Criteria

Investigation Phase: Phase 1A Phase 1B Phase 2
Comparison to Residentialand Industrial Soil Comparisonto Background Reference Additional sampling (if necessary) to develop
Investigation Item: Conditions

risk assessment exposure estimates

The parameter of interest is the mean (for
estimating direct contact/ingestion/inhalation
risks) of soil/fill contaminant concentrations
within identified exposure areas in OU2. The
exposure areas are defined in Section 5.2 of
the OU2 RI/FS Work Plan. The statistical
measure of interest is the 95% UCL of the
mean for each exposure unit. The size and
location of each exposure unit has been
identified based on property ownership
boundaries and current and reasonably

foreseeable activities and land uses.

Ecological Screening Levels {ESLs) will be presented and defined in the Screening Level Environmental Risk Assessment (SLERA) work plan

CONESTOGA-ROVERS
8 ASSOCIATES

038443 (29)
November 2014

19




EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
Investigation Phase: Phase 1A Phase 1B Phase 2
o Comparison to Residential and Industrial Soil Comparisonto Background Reference Additional sampling (if necessary) to develop
Investigation ltem: Criteria Conditions risk assessment exposure estimates

i) Information types needed - Identification and chemical analysis of soil and fill in OU2. - Supplemental analyses of soil samples
- Contaminant concentrations in soil and fill in OU2. obtained to fill in significant data gaps across
- Background soil contaminant concentrations. the exposure area.
- Soil samples will be collected on a random basis (random oriented grid) from each - Exposure routes and receptors
exposure area; however, CRA will ensure that samples are collected from areas where - Toxicologicalinformationon the

geophysical anomalies have been identified and will adjust the random sample locations as contaminants of concern.
needed to achieve this.

- Soil samples will also be collected at data gap locations or areas of suspected soil
contamination.

- Exposure areas, determined by current and reasonably foreseeable activities land uses,
exposure routes, property ownership boundaries and topography.

ii) Information Sources - Existing soil/fill data - New soil/fill data from the Phase 2
- New results from all soil and fill samples collected from OU2, and data on background investigation
conditions. - Available validated previous data (e.g., from
- Conceptual site model. Phase 1), within the exposure area.

iii) Basis of Action Level Action Levels are:

- USEPA Industrial and Residential Soil RSLs

- USEPA RCRA ESLs

The data collected will be compared against USEPA Residential and Industrial Soil RSLs and
ESLs to identify potential human health and ecological risks associated with soil samples

from OU2.
iv) Appropriate Methods are described in the Field Sampling Plan (CRA, May, 2013) and the Quality Assurance Project Plan (CRA, September 2008).
sampling & analysis
methods
CONESTOGA-ROVERS
& ASSOCIATES
038443 (29)
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
Investigation Phase: Phase 1A Phase 1B Phase 2
Comparison to Residentialand Industrial Soil Comparisonto Background Reference Additional sampling (if necessary) to develop
Investigation item: Criteria Conditions risk assessment exposure estimates
The initial target population is surficial and The sampling units are individual samples | Target population is soil and fill exceeding
subsurface soils on the Southern Parcels. The collected from the soil off-Site (beyond screening levels and comprising the exposure
sampling units are individual samples. the Southern Parcels). units for assessment of exposure risks for
human receptors.
The initial target population of
background samples is surficial and
subsurface soils from off-Site, nearby
properties that have similar soil
conditions to on-Site native soils.
i) Specify spatial boundaries The spatial boundaries are the limits of Background reference surface and The spatial boundaries are the limits of OU2,
site-refated soil and fill contamination. subsurface sampling locations will be which is everywhere that environmental
Surficial soil is to a maximum depth of 2 ft bgs identified in areas outside a reasonable media have been impacted by Site
for human health risk purposes, and 3 ft bgs zone of potential influence (via surface contaminants outside of OU1. Surficial soil is
for ecological risk. The spatial boundaries of runoff or substantial airborne dust to a maximum depth of 2 ft bgs for human
the sub-surface soil samples for screening deposition) for the Site. Distance from health risk purposes, and 3 ft bgs for
human heaith risks will be to a depth of the Site and prevailing wind directions will | ecological risk. The spatial boundaries of the
15 ft bgs, i.e., the maximum soil depth be considered in making this sub-surface soil samples for screening human
construction workers would be expected to determination. health risks will be to a maximum depth of
encounter. There is no predetermined 15 ft bgs, i.e., the maximum soil depth
maximum depth for characterizing the extent construction workers would be expected to
and magnitude of contamination. [Per the encounter. [Per the groundwater DQO in
groundwater DQO in Worksheet #11-2, Worksheet #11-2, the spatial boundaries to
additional unsaturated soil samples will be evaluate risks to groundwater will be the
collected at depths greater than 15 ft bgs to entire depth of soil above the water table.]
investigate potential leaching threats to
groundwater.] Boreholes will be advanced a
minimum of 5 ft into native material or until
refusal, whichever is encountered first.
iii) Specify temporal boundaries The temporal boundaries are indefinite, assuming continued exposure at levels found during sampling. The practical temporal limits are based
on the exposure assumptions of the Action Levels.

CONESTOGA-ROVERS
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Quiality Assurance Project Plan (QAPP)
Revision 01

Investigation Phase:

Phase 1A

Phase 1B

Phase 2

tnvestigation ltem:

constraints

tuay

Comparison to Residential and Industrial Soil
Criteria

Practical constraints anticipated for sampling
of 0OU2 soil and fill include the presence of cars
on the Jim City Parcels and buildings and
equipment on the Ron Barnett Parcels.

Safety issues associated with sampling
adjacent to surface water will also be
considered for sampling activities on the
Quarry Pond Parcels.

If different surficial soil substrates are
encountered (e.g., silt vs. sand vs. clay),
these differences may require additional
sampling (e.g., further reference samples)
to appropriately evaluate potential
Site-related impacts. Off-Site sampling

Comparisonto Background Reference
Conditions

may be restricted by permission of
property owners, and availability of

suitable locations for background

locations.

Additional sampling (if necessary) to develop
risk assessment exposure estimates

Practical constraints anticipated for sampling
of Southern Parcels soil include the presence
of cars on the Jim City Parcels and buildings
and equipment on the Ron Barnett Parcels.
Off-Site sampling, if required for delineation
purposes, may be restricted by permission of
property owners.

v.a) Scale of inference for decision
making

Comparisons to Action Levels will be carried
out on an individual-location basis.

Comparisons to background reference
conditions will be carried out on an
individual-location basis.

v.b) Scale of estimates

Step 5. Develop the Anal
i.a) Specify Action Level

1) USEPA Industrial Soil RSLs
2) USEPA Residential Soil RSLs
3) USEPA RCRA ESLs

Background Threshold Values based on

background reference data, following
USEPA's ProUCL Technical Guide {2013)

The scale of the exposure estimate is to be
identified in a Site-specific risk assessment.

i.b) Specify estimator

The arithmetic mean (per USEPA RAGS
requirements) surface soil concentration of
each contaminant that is greater than
screening criteria.

i.a) Specify population parameter
of interest and theoretical
decision rule

Individual observations at sampling locations on the Southern Parcels.

ii.b) Specify ion procedure

CONESTOGA-ROVERS
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
Investigation Phase: Phase 1A Phase 1B Phase 2
Comparison to Residentialand Industrial Soil Comparisonto Background Reference Additional sampling (if necessary) to develop
Investigation Item: Criteria Conditions risk assessment exposure estimates
ep 6. Specify Perfori nce Criteria
.a) Set baseline (null) and Baseline Hy: soil sample concentrations are less | Baseline Hy: soil sample concentrations
alternative hypotheses than Action Levels. from the Southern Parcels are no different
than reference background
Alternative H;: soil samples contain concentrations
contaminant concentrations greater than -
Action Levels. Alternative H;: soil samples from the
Southern Parcels contain contaminants at
concentrations greater than reference
conditions.
i.b) Specify how uncertainty Uncertainty will be accounted for using a
accounted for in estimate -- confidence interval on the population mean
(per USEPA RAGS guidance).
ii.a) Determine impact of decision | N/A: no statistical test is employed (direct / - If a false positive (Type |) error occurs,
errors (false positives/negatives) individual point-based comparison to Action unnecessary additional investigation
Levels) (Phase 2) may occur.
- If a false negative (Type I} error occurs, -
conditions that are not due to background
contaminant concentrations and pose
potential health risks to receptors persist.
ii.b) Specify confidence level for The confidence level of the estimate will be 95
estimate percent, unless specified otherwise (based on
- data distribution and/or the presence of
non-detect results) in USEPA's ProUCL
Technical Guide (2013).
iii) Specify "gray region" for test N/A: no statistical test is employed (direct / N/A: since comparing individual
individual point-based comparison to Action concentrations against reference -
Levels) conditions, no statistical test is employed.
iv.a) Set tolerable limits on N/A: no statistical test is employed (direct / The Background Threshold Values will be
decision errors individual point-based comparison to Action calculated using a 95 percent confidence
Levels) level, making the false positive rate no
greater than 5 percent. -
Limits on the false negative rate are not
appropriate for comparisons of individual
results to threshold values.
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i) Select sampling design

' Step 6. Specify Performance or Acceptance Criteria
iv.b) Specify performance or
acceptance criteria

ta . -
Soil samples from Southern Parcels will be
collected from the exposure areas.
Exposure areas are determined based on
current use and ownership, potential future
use, and topography. The exposure areas are
defined in Section 5.2 of the OU2 RI/FS Work
Plan.

Investigation Phase: Phase 1A Phase 1B Phase 2
Comparison to Residential and Industrial Soil Comparison to Background Reference Additional sampling (if necessary) to develop
investigation ltem: Criteria

Conditions

reference samples will be collected at 10
locations to provide a suitable data set
{per USEPA's ProUCL Technical Guide,
2013) for the calculation of Background
Threshold Values.

Background surface and subsurface The‘number of additional soil samples

risk assessment exposure estimates

The lesser value of the 95 percent UCL on the
population mean or the maximum individual
measurement will be required.

required, for delineation purposes and
removal of data gaps, will be determined
based on the results of the Phase 1A and 1B
investigations.

Separate sets of data will be collected for (i)

surface soil 0-2', (ii) subsurface soil 2-15', and
(iii) unsaturated samples from a minimum of
24 locations at depths greater than 15 ft bgs.

Additional soil samples will be collected at
intervals within boreholes exhibiting evidence
of contamination (based on field screening,
visual and olfactory observations)

A minimum of 8 samples per exposure area,
per USEPA's ProUCL Technical Guide (2013),
spaced on a regular grid with random origin
(i.e., a systematic random sampling design),
will be obtained for each exposure area
identified in the risk assessment. Additional
samples will be collected in the areas of any
data gaps.

Additional samples will be collected from
subsurface soil (>15' at 3 locations per
exposure area and additional locations) if
impacts are identified.
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Investigation Phase: Phase 1A Phase 1B Phase 2
Comparison to Residentialand Industrial Soil Comparisonto Background Reference Additional sampling (if necessary)to develop
Criteria Conditions risk assessment exposure estimates

Investigation ltem:

The calculation of 95 percent upper confidence | The calculation of Background Threshold The calculation of 95 percent upper

assumptions supporting the limits on a population mean makes Values (statistical limits on an upper confidence limits on a population mean makes

design assumptions of data characteristics percentile, e.g., 95th) for the reference assumptions of data characteristics
(e.g., distribution and proportion of detected population of surficial soils depends on (e.g., distribution and proportion of detected
values), as fully discussed in the USEPA ProUCL | data characteristics {e.g., distribution and values), as fully discussed in the USEPA
Technical Guide (2013). Additionally, the proportion of detected values), as fully ProUCL Technical Guide (2013). Additionally,
presence of outlying values will be tested, and discussed in the USEPA ProUCL Technical the presence of outlying values will be tested,
if present their impact on the values obtained Guide (2013). Additionally, the presence and if present their impact on the values
evaluated. of outlying values will be tested, and if obtained evaluated.

present their impact on the values
obtained evaluated.

Notes:
[1] If investigating a "decision problem", follow items ending in ".a" in subsequent DQO steps (e.g., "ii.a" or "iii.a")
If investigating an "estimation problem"”, follow ".b" items
Once the baseline risk assessment for OU2 has been performed, possible remedial goals (PRGs) will be derived from the calculator using site-specific
risks
- Item not applicable for the type of problem (decision vs. estimation) investigated
The planning team includes:
Respondents: Ken Brown (ITW); Jim Campbell {ITW); Bryan Heath (NCR); Wendell Barner (KELSEY HAYES CO.)
Steve Quigley (CRA project manager);
Wesley Dyck, Daniela Araujo (CRA statistics expert)
April Gowing, Steve Harris, Vincent Nero and Dan Smith (CRA risk assessment experts)
Rawa Fleisher, Angela Bown (CRA chemists/quality assurance staff)
Julian Hayward, Valerie Chan and Adam Loney {CRA project engineers); Alan Deal (CRA project hydro-geologists)
Leslie Patterson (USEPA Regional Project Manager); Madelyn Smith {(Ohio EPA representative); and property owner stakeholders
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11-2 - Groundwater Investigation

Investigation Phase: Phase 1A Phase 1B Phase 2
Groundwater Investigation
(see OU1 Phase 2A/B DQO)

Investigation of Soil/Fillon Southern

Parcels Comparison of Soil to Background

Investigation ltem:

Insufficient soil/fill quality data exist Insufficient groundwater quality data If soil/fill samples contain Site-related contaminant

i) Problem Description

for OU2 in order to determine the exist for OU2 in order to determine concentrations greater than USEPA SSL criteria for the protection
presence or absence of risks to whether potential groundwater of groundwater or Ohio EPA leach-based soil values, or if

groundwater from contaminated soil contamination is from the Site or from groundwater samples collected in the current (2013-2014) Phase
or fill. off-Site sources. 2A/B groundwater investigation contain Site-related contaminant

concentrations greater than USEPA Maximum Contaminant Levels
(MCLs) or Tapwater Regional Screening Level (RSL) criteria, a
groundwater investigation will be conducted to delineate areas of
0OU2 groundwater contamination.

ii) Planning team See note at bottom

ili) Conceptual model - Fill and/or contaminated soils above or below the water table may act as a source for groundwater contamination due to leaching and infiltration
(Phase 1). Contaminated groundwater related to Site-activities may have migrated outside the boundaries of OU1. Shallow groundwater in the Upper
Aquifer Zone typically flows westward and northward across the Site towards the Great Miami River (GMR), with a southwesterly component of flow
oriented towards the Quarry Pond. Depending on the surface water elevation, it is apparent that groundwater in the Upper Aquifer Zone both
discharges to, and is recharged by, the GMR. Thus, groundwater could transport contaminants to surface water.

Groundwater flow in the Lower Aquifer Zone is predominantly southwest across the Site, with an occasional slight component of flow southeast
towards monitoring wells MW-210B and MW-214. The lower aquifer is a designated sole-source aquifer.

- VOCs, such as TCE, may volatilize from groundwater into vadose zone soil gas, which may migrate to indoor air via foundation cracks and utility
penetrations in buildings, or may discharge to ambient air via dispersion (Phase 2).

- The leachate seep investigation was completed over two days in September 2008. Field staff monitored the Site for the presence of leachate seeps
through 2008 and 2009. No leachate seeps were observed during that time. Should feachate be observed during OU2 investigations, leachate seep
sampling will be completed in accordance with the Leachate Seep Letter Work Plan (CRA, May 6, 2008).

iv) General intended use The soil data collected from each borehole will be used to identify areas in OU2 The OU1 Phase 2A/B data and any previously generated and

for data that may contribute to groundwater contamination. The data collected will be validated data (historic monitoring wells and vertical aquifer
compared against Ohio EPA leach-based soil values and USEPA screening levels in | samples (VAS)) will be used to determine the extent and

soil (SSLs) that are protective of groundwater to identify risks associated with soil | magnitude of groundwater contamination above action levels,
in QU2. and generate exposure estimates for an assessment of ingestion,
dermal contact, and inhalation of groundwater contaminants.
The data will also be used to determine risks of groundwater
contaminant volatilization into vadose zone soil gas, which may
migrate to indoor air or discharge to ambient air. The data
collected will ultimately be used in the Baseline Risk Assessment
for OU2.
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Step 1. State the Proble
v) Resources, constraints,
deadlines

Step 2, Goals o he Study
i) Primary study question

Investigation Phase: Phase 1A Phase 1B Phase 2
Investigation of Soil/Fillon Southern . " Groundwater Investigation
Investigation Item: Parcels Comparison of Soil to Background (see OU1 Phase 2A/E DQO)

concentrations greater than Ohio EPA leach-based soil values or USEPA SSLs?

Sufficient resources will be committed to sample soil, groundwater, and leachate and seeps (if present) on the Southern Parcels and beyond (if
necessary) under the OU2 RI/FS work plan. Sampling may be postponed due to flooding.

Do soil samples from soil borings in OU2 contain Site-related contaminants at

What is the extent of groundwater with Siteﬂre(éted Eontammants
exceeding USEPA MCLs, Tapwater RSLs, or USEPA Vapor Intrusion
Screening Levels (VISLs)?

ii) Alternate outcomes or
actions

- If sampling demonstrates that contaminant concentrations in soil are less than
screening levels/criteria for leaching to groundwater, these potential migration
pathways can be eliminated in the CSM for this area.

- If soil samples collected from the boreholes demonstrate that contaminant
concentrations in soils are greater than screening levels/criteria, and greater than
background reference conditions, groundwater investigative activities may be
warranted to identify and if necessary delineate groundwater plumes and/or fully
characterize risks to human health.

- If sampling demonstrates that human health risks are
acceptable, no further action is required.

- If sampling demonstrates the presence of a Site-related
groundwater contaminant plume, further study may be needed to
evaluate alternatives for groundwater restoration.

- If sampling demonstrates unacceptable human health risks,
further evaluation, risk management and/or remediation would
be required.

iii) Type of problem
(decision or estimation)*

Decision {Action Level)

Decision (Action Level)

iv.a) Decision statement

Determine whether contaminant concentrations in the soil borings are greater
than USEPA SSLs or Ohio EPA leach-based soil values.

Determine whether groundwater in OU2 with Site-related
contamination poses an unacceptable ingestion, dermal contact,
or inhalation risk to human health.

iv.b) Estimation

statement & assumptions
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Investigation Phase: Phase 1A Phase 1B Phase 2
Investigation of Soil/Fillon Southern Groundwater Investigation
Parcels (see OU1 Phase 2A/B DQO)

Comparison of Soil to Background

Investigation item:

‘I pu ‘
- Soil sample analysis from background - Existing and newly-collected groundwater data from OU2.

- Soil sample analysis from OU2

needed - Soil samples will be collected on a locations
random basis (random oriented grid)
across OU2.

- Soil samples will also be collected at
data gap locations {i.e. remaining
geophysical anomalies) or areas of
suspected soil contamination.

i) Information Sources - Newly-collected and existing data - Newly-collected and existing data - Newly-collected and validated data
from OU2 from background locations. - Any available previous validated data (e.g., from historic
monitoring wells and VAS samples) from OU2.
iii) Basis of Action Level Action Levels are: Action levels are:
- USEPA SSLs - USEPA MCLs, and RSLs for Tap Water where MCLs are
- Ohio EPA leach-based soil values unavailable
- USEPA and / or ODH VISLs for groundwater
iv) Appropriate Methods are described in the Field Sampling Plan (CRA, May, 2013) and the Quality Assurance Project Plan (CRA, September 2008).
sampling & analysis
methods
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i) Target population,
sample units

- The target population is soil on the
Southern Parcels, to be extended to
soils elsewhere in OU2 if the extent of
contamination above screening levels
cannot be delineated in the Southern

Parcels alone. The sampling units are
individual samples collected from the

soil.

- The target population is soil outside of
OU1 and the Southern Parcels that are
expected to represent background
contaminant levels. The sampling units
are individual samples collected from
the soil.

Investigation Phase: Phase 1A Phase 1B Phase 2
Investigation of Soil/Fillon Southern . " Groundwater Investigation
Investigation ltem Parcels Comparison of Soil to Background (see OU Phase 2A/8 DQO)

Target population is groundwater within the Southern Parcels. If
a Site-related groundwater plume extends beyond the Southern
Parcels, additional sampling to delineate the plume will be
necessary. Sampling units are individual groundwater samples
collected from monitoring wells.

ii) Specify spatial
boundaries

The spatial boundaries are the limits of Site-related contamination above
screening levels. Additional unsaturated soil samples will be collected at depths
greater than 15 ft bgs. Boreholes will be advanced through the entire thickness
of fill material and up to approximately 5 feet into the underlying native
material, or to 15 feet below ground surface (ft bgs), whichever occurs last.

The spatial boundaries are defined by the extent of Site-related
groundwater contamination in OU2.

iii) Specify temporal
boundaries

The temporal boundaries are indefinite, assuming continued exposure at levels
found during sampling. The practical temporal limits are based on the exposure

assumptions of the Action Levels.

- Permanent monitoring wells can be installed at any time based
on the results of the soil/fill investigation.

- Two sampling events total will be carried out at newly installed
monitoring wells, during periods of high (i.e., February - April) or
low (i.e., June - September) groundwater elevations. Seasonal
groundwater flow fluctuations will be evaluated based on historic
Site data, and will be demonstrated by the completion of a
Site-wide groundwater elevation monitoring round completed
prior to each sampling event.

iv) Identify any other
practical constraints

- Practical constraints anticipated for sampling of Southern Parcel soil include the presence of cars on the Jim City Parcels and buildings and equipment

on the Ron Barnett Parcels.

- Safety issues associated with sampling adjacent to surface water will also be considered for sampling activities on the Quarry Pond Parcels.

v.a) Scale of inference for
decision making

Comparisons to Action Levels and background levels will be carried out on an individual-location basis.

v.b) Scale of estimates
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Investigation Phase: Phase 1A Phase 1B Phase 2
Investigation of Soil/Fillon Southern . " Groundwater Investigation
Investigation ltem: Parcels Comparison of Soil to Background (see OU1 Phase 2A/E DQO)

Action Levels are:
- USEPA SSLs
- Ohio EPA leach-based soil values

Action levels are:
- USEPA MCLs, and RSLs for Tap Water where MCLs are
unavailable

- USEPA VISLs and / or ODH for groundwater

i.b) Specify estimator

ii.a) Specify population
parameter of interest and
theoretical decision rule

screening levels cannot be delineated in the Southern Parcels alone.

Individual observations at sampling locations on the Southern Parcels, to be extended to soils elsewhere in OU2 if the extent of contamination above

ii.b) Specify estimation
proqedure i

Specify Performance
i.a) Set baseline (null) and
alternative hypotheses

of Acceptance Criteria
Baseline Hg: soil sample concentrations are less than Action Levels

Alternative Hy: soil samples contain contaminant concentrations greater than
Action Levels

Baseline Hy: groundwater sample concentrations are less than
Action Levels or are consistent with upgradient conditions (i.e.,
source is upgradient, either on or off-Site)

Alternative H;: groundwater sample concentrations are greater
than Action Levels or upgradient conditions (i.e., contamination is
related to Southern Site Parcels in OU2).

i.b) Specify how
uncertainty accounted for
in estimate

ii.a) Determine impact of
decision errors (false
positives/negatives)

N/A: no statistical test is employed (direct comparison to Action Levels)

N/A: no statistical test is employed (direct comparison to Action
Levels)

ii.b) Specify confidence
level for estimate

iii) Specify "gray region"
for test

N/A: no statistical test is employed (direct comparison to Action Levels)

iv.a) Set tolerable limits
on decision errors

N/A: no statistical test is employed {direct comparison to Action Levels)

iv.b) Specify performance

or acceptance criteria
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i) Select sampling design

Investigation Phase: Phase 1A Phase 1B Phase 2
Investigation of Soil/Fillon Southern . . Groundwater Investigation
Investigation Item: Parcels Comparison of Soil to Background (see OU1 Phase 2A/8 DQO)

g Da
- Soil samples from Southern Parcels will be collected from each exposure area

- Exposure areas are determined based on current use and ownership, potential
future use, and topography. Exposure areas are detailed in Section 5.2 of the
0OU2 RI/FS Work Plan.

- Separate sets of data will be collected for (i) surface soil 0-2', {ii) subsurface soil
2-15', and (iii) unsaturated samples from a minimum of 24 locations at depths
greater than 15 ft bgs.

- Additional soil samples will be collected at intervals within boreholes exhibiting
evidence of contamination (based on field screening, visual and olfactory
observations)

- A minimum of 8 samples per exposure area, per USEPA's ProUCL Technical
Guide (2013), spaced on a regular grid with random origin (i.e., a systematic
random sampling design), will be obtained for each exposure area identified in
the risk assessment. Additional samples will be collected in the areas of any data
gaps (i.e. remaining geophysical anomalies).

- Additional samples will be collected from subsurface soil (>15' at 3 locations per
exposure area, and additional locations if impacts are identified).

- Groundwater samples from Southern Parcels will be collected
from exposure areas with soil/fill concentrations greater than
USEPA SSL criteria for the protection of groundwater or Ohio EPA
leach-based soil values, or groundwater concentrations greater
than USEPA RSLs from samples collected in the proposed (2014)
Phase 1B/2A groundwater investigation

- Exposure areas are determined based on current use and
ownership, potential future use, and topography.

Exposure areas are detailed in Section 5.2 of the OU2 RI/FS Work
Plan

- Monitoring wells will be installed at select locations identified as
areas of potentially unacceptable risks or areas of significantly
elevated contaminant concentrations. Respondents will discuss
Phase 1 data, and all previous data with USEPA to determine the
next steps and suitable locations of permanent monitoring wells.
- Two sampling events will be carried out at newly installed
monitoring wells. Parameters included in the second round of
analysis may be decreased depending on the results of the first
round.

ii) Specify/evaluate key
assumptions supporting

the design

The calculation of 95 percent upper confidence limits on a population mean makes assumptions of data characteristics (e.g., distribution and
proportion of detected values), as fully discussed in the USEPA ProUCL Technical Guide {2013). Additionally, the presence of outlying values will be

tested, and if present their impact on the values obtained evaluated.
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Notes:
[1] If investigating a "decision problem", follow items endingin ".a" in subsequent DQO steps (e.g., "ii.a" or "jii.a").
If investigating an "estimation problem", follow ".b" items.
Once the baseline risk assessment for OU2 has been performed, possible remedial goals (PRGs) will be derived from the calculator using
site-specific risks
- Item not applicable for the type of problem (decision vs. estimation) investigated.
The planning team includes:
Respondents: Ken Brown (ITW); Jim Campbell (ITW); Bryan Heath (NCR); Wendell Barner (KELSEY HAYES CO.)
Steve Quigley {CRA project manager);
Wesley Dyck, Daniela Araujo (CRA statistics expert);
April Gowing, Steve Harris, Vincent Nero and Dan Smith (CRA risk assessment experts);
Rawa Fleisher, Angela Bown (CRA chemists/quality assurance staff);
Julian Hayward, Valerie Chan and Adam Loney (CRA project engineers); Alan Deal (CRA project hydro-geologist);
Leslie Patterson (USEPA Regional Project Manager); Madelyn Smith (Ohio EPA representative); and property owner stakeholders.
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11-3 - Soil Gas Investigation

Investigative Phase: Phase 1 Phase 2
Soil Gas Probe Investigation based on Southern Parcels Soil, Fill and
Groundwater Investigations (if necessary)

Investigative Item: Investigation of Soil, Fill and Groundwater

: ! ate the Pro

i) Problem description - The OU2 Southern Site Parcel soil and fill areas have not been - If soil, fill, or groundwater samples containing Site-related contaminant
fully characterized, and they may contain materials that can concentrations with the potential to produce landfill gas/soil vapor are
produce elevated concentrations of explosive gases and NMOCs in | identified, actual soil gas concentrations will be investigated through the
landfill gas, and VOCs in soil gas. installation of soil gas probes in the affected area to assess the present
- Businesses operating on Site are located above or immediately conditions and potential for migration.

adjacent to fill material, in close proximity to the soil gas probe
locations where elevated levels of VOCs and explosive gases were
detected.

- A data gap exists with respect to possible groundwater
contamination outside of OU1 that may have concentrations
capable of posing a vapor intrusion threat.

- A data gap exists with respect to potential soil contamination
that may pose a vapor intrusion threat to businesses operating on
or near the Southern Parcels.

ii) Planning team See note at bottom

ili) Conceptual model - VOCs, such as TCE, may volatilize from groundwater, soil, or subsurface landfill contents into vadose zone soil gas, which may migrate to indoor
air via foundation cracks and utility penetrations in buildings.

- Workers or residents in buildings where VOCs are present at concentrations greater than target criteria may be subject to potential risks due to
inhalation hazards.

- Potential future users of the Site include workers both outdoors and in buildings on areas of the site that are currently vacant.

iv) General intended use for The collected soil/fill and groundwater data will be used to The collected soil gas data will be used for direct comparison to the action
data evaluate the potential for soil, fill, or groundwater contamination levels, and each result will represent a reasonable worst-case maximum
to act as a source for landfill gas/soil vapor, and to identify areas potential concentration migrating to indoor air at each structure. The data
with potential landfill gas/soil vapor impacts. collected will ultimately be used in the Baseline Risk Assessment for OU2.
v) Resources, constraints, An iterative sampling approach may be required to refine Sufficient resources have been reserved to collect and analyze soil gas from
deadlines estimates based on earlier findings from the OU1 vapor intrusion the probes. Sampling may be constrained by access agreements to off-Site
investigation. parcels or buildings. An iterative sampling approach may be required to
refine estimates based on findings from the soil, fill, and groundwater
investigations.
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Investigative Phase:

Phase 1

Phase 2

Investigative ltem:

_Step 2. Goals e Study

i) Primary study question

Investigation of Soil, Fill and Groundwater

Does OU2 soil, fill, or groundwater contain Site-related
contaminant concentrations that indicate VOCs or methane in soil
gas may pose a threat to human health?

Soil Gas Probe Investigation based on Southern Parcels Soil, Fill and
Groundwater Investigations (if necessary)

- Do contaminant concentrations in soil vapor pose an unacceptable risk, via
the vapor intrusion pathway, to occupants of structures on or immediately
adjacent to the Site?

- Are concentrations of combustible gases within a structure greater than
the screening criteria of 1 and 10 percent of the LEL (as per the USEPA
Region V Vapor Intrusion Guidebook, October 2010}, or the regulatory
criterion of 25 percent of the LEL (as per OAC Chapter 3745-27-12)?

- Taken together, how do the concentrations of contaminants and
combustible gases in soil vapor affect future use of the Site?

- Does the OU2 soil vapor act as a source of soil gas to the structures
studied in the Vapor Intrusion investigation?

ii) Alternate outcomes or
actions

- If soil/fill borehole samples and/or groundwater samples contain
VOCs at concentrations less than the action levels, and methane
below 1 and 10 percent of the LEL, no further action is necessary.

- If VOCs and/or methane are present at concentrations greater
than the action levels and 1 and 10 percent of the LEL, then further
evaluation is required.

- If soil gas samples contain VOCs at concentrations less than the action
levels, and methane below 1 and 10 percent of the LEL, no further action is
necessary.

- If VOCs and/or methane are present at concentrations greater than the
action levels and 1 and 10 percent of the LEL, then further evaluation is
required.

iii) Type of problem (decision
or estimation)

Decision (Action Level)

Decision (Action Level)

iv.a) Decision statement

Determine whether VOCs are present in OU2 soil/fill material and
groundwater at levels posing a potential risk to occupants of
current and future on-Site structures.

Determine whether VOCs are present in the OU2 areas at levels posing
potential risk to potential current and future occupants of off-Site
structures identified as being at risk from volatilization of groundwater into
indoor air based on and OU2 soil investigation and Phase 2 of the
Groundwater DQO investigation.

iv.b}) Estimation statement &
assumptions
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Investigative Phase: Phase 1 Phase 2
Soil Gas Probe Investigation based on Southern Parcels Soil, Fill and
Groundwater Investigations (if necessary)

Investigative ltem: Investigation of Soil, Fill and Groundwater

) 3. Identify Information
i) Information types needed

- Analytical data from soil boreholes installed within the soil and fill | - This WOuId bea new data collection effort, with analyses performed on

material, and monitoring well groundwater samples. samples collected from soil gas probes installed within the soil and/or fill
material.
ii) Information Sources - New data from the OU2 soil and groundwater investigations will - New data from the OU2 soil vapor/landfill gas investigation will form the
form the basis of assessment. basis of assessment.
iii) Basis of Action Level Action Levels are:

- Ohio Department of Health (ODH) Industrial and Residential Action Levels

-USEPA Vapor Intrusion Screening Levels (VISLs: groundwater, indoor air, and sub-slab soil vapor levels calculated from USEPA RSLs and ODH
screening levels for air inhalation).

-1, 10, or 25 percent of the LEL

iv) Appropriate - Methods are described in the Field Sampling Plan (CRA, - Methods are described in the Vapor Intrusion Investigation Work Plan
sampling & analysis May, 2013) and the Quality Assurance Project Plan (CRA, (USEPA, November 2011) and Field Sampling Plan (CRA, May, 2013).
methods September 2008). VOC and naphthalene analysis is via EPA method TO-15.

- During the soil borehole investigation, methane values will be - During soil gas probe installation, methane values will be recorded in the

recorded in the field using a Landtec GEM-2000, or equivalent field using a Landtec GEM-2000, or equivalent.

equipped with a charcoal carbon filter to differentiate methane

from VOCs.
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Investigative Phase:

Phase 1

Phase 2

Investigative Item:

units

i) Target population, sample

Investigation of Soil, Fill and Groundwater

The target population is surficial and subsurface soils and fill, and
groundwater on the Southern Parcels (and beyond the Southern
Parcels, if necessary). The sampling units are individual samples
collected from the soil, divided into background reference, and
exposure units for assessment of risks to human receptors.

Soil Gas Probe Investigation based on Southern Parcels Soil, Fill and
Groundwater Investigations (if necessary)

Target population is soil gas within the soils and/or the fill area where
potential VOC-containing residues are present in the vadose zone, or
concentrations of VOCs in groundwater are greater than Phase 1 action
levels, and therefore, represent a vapor intrusion risk.

ii) Specify spatial boundaries

Spatial boundaries are initially the limits of the Southern Parcels
within the OU2 boundary, which included the fill area and
occupied buildings.

Spatial boundaries are (initiaily) the limits of the Southern Parcels within the
0U2 boundary, which includes the fill area and occupied buildings, where
VOC residues are present in the vadose zone or concentrations of
contaminants in groundwater are greater than Phase 1 Action Levels.

If soil vapor/landfill gas migration beyond the Southern Parcels is indicated
by either Phase 1 or Phase 2 sampling, additional soil probes outside of the
Southern Parcels will be necessary.

iii) Specify temporal
boundaries

The temporal boundaries are indefinite, assuming continued exposure at levels found during sampling. The practical temporal limits are based on

exposure assumptions used in the derivation of the Action Levels.

iv) identify any other practical
constraints

- Practical constraints anticipated for sampling of Southern Parcel
soil and fill include the presence of cars on the Jim City Parcels and
buildings and equipment on the Ron Barnett Parcels.

- Safety issues associated with sampling adjacent to surface water
will also be considered for sampling activities on the Quarry Pond
Parcels.

- Practical constraints anticipated for sampling of Southern Parcel soil gas
include the presence of cars on the Jim City Parcels and buildings and
equipment on the Ron Barnett Parcels.

- Safety issues associated with sampling adjacent to surface water will also
be considered for sampling activities on the Quarry Pond Parcels.

- Depending on soil borehole sample analytical results, the soil gas probe
may not be able to be screened in intervals that delineate the specific
stratigraphic layer(s) contributing to combustible gas concentrations.

v.a) Scale of inference for
decision making

The initial decision unit is the soil, fill, and groundwater within the
Southern Parcels. The decision unit may be expanded to soil, fill,
and groundwater beyond the Southern Parcels, if necessary.

The initial decision unit is the soil gas within the Southern Parcels. The
decision unit may be expanded to soil gas beyond the Southern Parcels, if
necessary.

v.b) Scale of estimates
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Investigative Phase: Phase 1 Phase 2
Soil Gas Probe Investigation based on Southern Parcels Soil, Fill and
Investigative ltem: Investigation of Soil, Fill and Groundwater g ’

Groundwater Investigations (if necessary)

Step 5 lop the Analytic Approac . . ‘ ; . . . :

i.a) Specify Action Level 1) USEPA Industrial Soil RSLs for Inhalation Screening Levels 1) ODH Industrial and Residential Action Levels

2) USEPA Residential Soil RSLs for Inhalation Screening Levels 2) USEPA Vapor Intrusion Screening Levels (VISLs: groundwater, indoor air,
and sub-slab air levels calculated from USEPA RSLs for air inhalation).

3) 1 and 10 percent of the LEL

4) 25 percent of the LEL

i.b) Specify estimator -

ii.a) Specify population Individual observations at sampling locations on the Southern Maximum concentration in soil gas samples and explosive gas

parameter of interest and Parcels measurements at each structure compared directly to criteria.

theoretical decision rule

ii.b) Specify estimation

procedure

pecify Pe n

) [ | tance Crite
i.a) Set baseline (null) and Baseline Hy: soil or groundwater contamination concentrations are | Baseline Hy: soil vapor contamination concentrations are less than Action
alternative hypotheses less than Action Levels Levels
Alternative Hy: soil or groundwater contamination concentrations Alternative H;: soil vapor contamination concentrations are greater than
are greater than Action Levels Action Levels

i.b) Specify how uncertainty
accounted for in estimate
ii.a) Determine impact of N/A: since comparing to maximum value, no statistical test is employed
decision errors (false
positives/negatives)

il.b) Specify confidence level
for estimate

iii) Specify "gray region" for N/A: since comparing to maximum value, no statistical test is employed
test
iv.a) Set tolerable limits on N/A: since comparing to maximum value, no statistical test is employed

decision errors
iv.b) Specify performance or
acceptance criteria
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Investigative Phase: Phase 1 Phase 2
Soil Gas Probe Investigation based on Southern Parcels Soil, Fill and

Groundwater Investigations (if necessary)

Investigative ltem: Investigation of Soil, Fill and Groundwater

i) Select sampling design See Step 7i) of QAPP Worksheets 11-1 and 11-2 - CRA will install temporary soil gas probes at select locations dependent on
the observations CRA makes during the drilling of the soil borings

- CRA will assess the need for further soil gas or vapor intrusion monitoring
within or beyond the fill material limits, based on the results of the initial

monitoring.

ii) Specify/evaluate key

assumptions supporting the --

design

Notes:
[1] If investigating a "decision problem", follow items ending in ".a" in subsequent DQO steps (e.g., "ii.a" or "jii.a").
If investigating an "estimation problem", follow ".b" items.
Once the baseline risk assessment for OU2 has been performed, possible remedial goals {PRGs) will be derived from the calculator using site-specific
risks.
- Item not applicable for the type of problem (decision vs. estimation) investigated.
The planning team includes:
Respondents: Ken Brown (ITW); Jim Campbell (ITW); Bryan Heath (NCR); Wendell Barner (KELSEY HAYES CO.)
Steve Quigley (CRA project manager);
Wesley Dyck, Daniela Araujo (CRA statistics expert);
April Gowing, Steve Harris, Vincent Nero and Dan Smith (CRA risk assessment experts);
Rawa Fleisher, Angela Bown (CRA chemists/quality assurance staff);
Julian Hayward, Valerie Chan and Adam Loney (CRA project engineers); Alan Deal (CRA project hydro-geologist);
Leslie Patterson (USEPA Regional Project Manager); Madelyn Smith {Ohio EPA representative); and property owner stakeholders.
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11-4 - Surface Water

Investigation Phase:

Phase 1A Phase 1B

Phase 2

Investigation ltem:

Step 1. State
i) Problem description

Comparison to Ambient Water Quality Criteria Comparison to Upstream Conditions

Surface water samples have not previously been obtained from the Great Miami River
{GMR) as it flows past by the Site. It is unknown whether and to what extent the Site has
any measurable impact on water quality in the GMR. Intermittent drainage pathways and
leachate seeps have not been identified at the Site to date.

Quarry Pond Surface Water Sampling

Limited historic surface water samples have been
obtained from the Quarry Pond. Historic Quarry
Pond surface water samples did not contain any
VOCs. No other parameters were assessed. The
impact of Site contaminants on the Quarry Pond is
not known. Intermittent drainage pathways have
not been identified at the Site to date.

ii) Planning team

See note at bottom

iii) Conceptual model

- Shallow groundwater from the Site typically flows towards the west and/or north towards
the GMR, which could carry contaminants into its surface waters.

- Erosion of surface soils from the Site could also carry Site-related contaminants to the
GMR, which is at a lower elevation, via overland surface flow.

- During flood events, any potential GMR contaminants originating off-Site could affect the
Site.

- Greater contaminant concentrations may be present at groundwater discharge points into
the GMR and this will be investigated through sampling completed along transects.

- Persons can come into contact with river water when using the GMR for recreation.

- Wildlife and aquatic organisms are in contact with and ingest GMR water.

- Shallow and deep groundwater from the Site
typically flows towards the west towards the Quarry
Pond, which could carry contaminants into the
Quarry Pond.

- During flood events, off-Site contaminants could be
deposited in the Quarry Pond.

- Erosion of surface soils from the Site could also
carry Site-related contaminants to the Quarry Pond,
which is at a lower elevation, via overland surface
flow.

- Persons can come into contact with pond water
when using the pond area for recreation.

- Wildlife and aquatic organisms are in contact with
and ingest Quarry Pond water.

iv) General intended use for
data

The data collected will be compared against
ambient water quality criteria to assess if
human or aquatic ecosystem health is
potentially impaired. In addition, CRA will
visually inspect the bank of the GMR adjacent to
the Site for evidence of leachate and/or runoff
discharges potentially related to the Site

(i.e., erosion rills, iron oxidation, turbidity, etc.).
Sample locations will be matched up with Site
discharges, if observed. The data collected will
ultimately be used in the Baseline Risk
Assessment for OU2.

The data collected from sampling
locations along the Site's boundaries
will be compared to upstream
(background) conditions, to determine
if there are any measurable inputs of
contaminants from the Site. The data
collected will ultimately be used in the
Baseline Risk Assessment for OU2.

The data collected will be compared against ambient
water quality criteria to assess if human health or
aquatic ecosystem health is potentially impaired. In
addition, CRA will visually inspect the Quarry Pond
embankments for evidence of leachate and/or
runoff discharges (i.e., erosion rills, iron oxidation,
turbidity, etc.). Sample locations will be matched up
with Site discharges, if observed. The data collected
will ultimately be used in the Baseline Risk
Assessment for OU2.
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Investigation Phase:

Phase 1A

Phase 1B

Phase 2

Investigation item:

Step 1. Ste e Pr r
v) Resources, constraints,
deadlines

Step 2. Goals of the §
i) Primary study question

Comparison to Ambient Water Quality Criteria

Does surface water quality fail to meet
ambient water quality criteria for protection of
human health (direct contact, ingestion, and
ingestion of aquatic organisms), and aquatic
organisms?

Surface water quality and storm water runoff may be influenced by rainfall events, water temperature and other seasonal effects, which requires
monitoring at different times of the year and under different conditions. Surface water sampling may not be possible during high flows. Surface
water and storm water runoff sampling may not be possible during ice-cover conditions. Surface water sampling will be completed during low flow
periods where contaminants entering via groundwater would present the greatest risks. Storm water runoff sampling will be completed following
rainfall events should a significant runoff pathway be identified. Intermittent drainage pathways have not been identified at the Site to date.

Does the Site add contaminants to

surface water in the GMR as it flows past

the Site? If so, to what extent?

Comparison to Upstream Conditions

Quarry Pond Surface Water Sampling

Does surface water quality fail to meet ambient
water quality criteria for protection of aquatic
organisms and human health (trespassers,
recreational users and anglers)?

i) Alternate outcomes or
actions

- If sampling demonstrates that ambient water
quality criteria are met, no further monitoring
is planned.

- If sampling demonstrates that criteria are not
met, comparison with background conditions
is warranted.

- If sampling demonstrates conditions
adjacent to the Site are less than or equal

to those found upstream, no further
monitoring is planned.

- If sampling demonstrates conditions are

greater than upstream, and that

- If sampling demonstrates that ambient water
quality criteria are met, no further monitoring is
planned.

- If sampling demonstrates that criteria are not met,
further evaluation and/or control measures may be
warranted.

contaminant concentrations are greater
than Action Level criteria (see Phase 1A
to left), further evaluation and/or control
measures may be warranted.

ili) Type of problem (decision
or estimation)

Decision (Action Level)

iv.a) Decision statement

Determine whether any contaminants are
present at concentration greater than ambient
water quality criteria in the GMR as it flows
past the Site.

Determine whether any measurable
input of contaminants from the Site,
relative to upstream conditions, occurs in
the GMR as it flows past the Site.

Determine whether any contaminants are greater
than ambient water quality criteria in the Quarry
Pond.

iv.b) Estimation statement &
assumptions
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Investigation Phase: Phase 1A Phase 1B Phase 2
Investigation item: Comparisonto Ambient Water Quality Criteria Comparison to Upstream Conditions Quarry Pond Surface Water Sampling

~ dentify Information Inputs .

i) Information types needed Surface water sample analysis is required to assess conditions in the GMR as it flows past Surface water samples are required to assess
the Site. conditions in the Quarry Pond.

ii) Information Sources New data from the investigation will form the basis of assessment. New data from the investigation will form the basis

of assessment.

iii) Basis of Action Level Action Levels are: The selected Action Level is a Action Levels are:
- Ambient water quality criteria (Ohio drainage | Background Threshold Value (e.g., 95th - Ambient water quality criteria (Ohio drainage
basin) percentile) based on upstream basin)
- Ohio EPA Aquatic Life and Human Health Tier | conditions. - Ohio EPA Aquatic Life and Human Health Tier [ and
land Il Values Il Values
- USEPA RSL (tapwater) - USEPA RSL {tapwater)
- USEPA National Recommended Water Quality - USEPA National Recommended Water Quality
Criteria for human health for consumption of Criteria for human health for consumption of water
water + organisms + organisms

iv) Appropriate sampling & Methods are described in the Field Sampling Plan (CRA, May, 2013), CRA's Standard Operating Procedures, and the Quality Assurance Project Plan

analysis methods (CRA, September 2008).
VOC samples will be collected using a peristaltic pump to minimize sample aeration while allowing for sample preservation. All other parameters
will be sampled by directly dipping sample containers in the surface water body (GMR or Quarry Pond).

CONESTOGA-ROVERS
8 ASSOCIATES

038443 (29)
November 2014 41



South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

Investigation Phase:

Phase 1A Phase 1B

Phase 2

Investigation Ite

units

. Define the Boundaries of the Study
i) Target population, sample

Comparison to Upstream Conditions

Comparisonto Ambient Water Quality Criteria

The target population is all water flowing in the GMR as it flows past the Site. The sampling
units are individual grab samples collected from the GMR, divided into upstream and
near-Site reaches. The surface water sample locations will be adjusted based on the
location of intermittent drainage pathways and GMR discharge points, if any are identified.

The target population is all water in the Quarry

Quarry Pond Surface Water Sampling

Pond.

The sampling units are individual grab samples
collected from the Quarry Pond. The surface water
sample locations will be adjusted based on the
location of intermittent drainage pathways and GMR
discharge points, if any are identified.

i) Specify spatial boundaries

In order to ensure that any potential contributions from nearby facilities (e.g., former
GM-Delphi plant) are accounted for, CRA proposes to specify upstream sampling locations
as those occurring to the east of Dryden Road, on the near-Site side of any dams. Near-Site
sampling locations are those occurring to the west of Dryden Road {i.e., as surface water
flows past the Site), and these will be located on the near (south/east) shore of the GMR.
Due to the industrial activity in the area, chemical use and contaminants in the area may
have been used by more than one facility. In order to establish whether contamination is
or has resulted from Site activities, the background locations have been set close to the
Site.

Spatial boundaries are the boundaries of Quarry
Pond surface water.

iii) Specify temporal
boundaries

The temporal boundaries are defined by the duration of monitoring, which will occur over
two sampling rounds

The temporal boundaries are defined by the
duration of monitoring, which will occur over two
sampling rounds.

iv) identify any other
practical constraints

Sampling may be postponed due to flooding or ice conditions in the GMR. The outfall of
the City of Dayton Waste Water Treatment Plant across the river GMR, just south of the
downstream limit of the Site, may substantially impact downstream water quality, making
any subsequent Site effects difficult to discern. If any dams/weirs are encountered, samples
will be collected from the side of the dam closest to the Site (i.e., downstream of any
upstream dams, and upstream of any downstream dams). Dilution of contaminants is likely
towards the center and far bank of the GMR, and increases with distance downstream of
the Site.

Sampling may be postponed due to flooding or ice
conditions in the Quarry Pond.

v.a) Scale of inference for
decision making

Comparisons to Action Levels will be carried
out on an individual-location basis. For the RA,
the 95 percent UCL of the mean concentration
in an exposure unit will be used. A single
exposure unit will be applied for the GMR.

Comparisons to upstream conditions will
be carried out on an individual-location
basis.

Comparisons to Action Levels will be carried out on
an individual-location basis.

v.b) Scale of estimates
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Investigation Phase:

Phase 1A Phase 1B

Phase 2

i.a) Specify Action Level

Comparison to Ambient Water Quality Criteria Comparison to Upstream Conditions

- Ambient Water Quality Criteria

- Ohio EPA Aquatic Life and Human Health Tier | and I Values

- USEPA RSL (tapwater)

- USEPA National Recommended Water Quality Criteria for human health for consumption
of water + organisms

Background Threshold Values based on upstream
data, following USEPA's ProUCL Technical Guide

(2013)

Quarry Pond Surface Water Sampling

i.b) Specify estimator

ii.a) Specify population
parameter of interest and
theoretical decision rule

Individual observations at near-Site sampling locations.

ii.b) Specify estimation
procedure
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Investigation Phase:

Phase 1A

Phase 1B

Phase 2

Investigation item:

_Step 6. Speci rmance
i.a) Set baseline (null) and
alternative hypotheses

Comparison to Ambient Water Quality Criteria

Acceptance Criteria
Baseline Hy: surface water concentrations are
less than Action Levels

Alternative H,: surface water concentrations are
greater than Action Levels

Comparison to Upstream Conditions

Baseline Hy: near-Site surface water is
no different than upstream
Alternative H,: near-Site surface water
contains contaminant concentrations
greater than upstream conditions

Quarry Pond Surface Water Sampling

Baseline Hg: surface water concentrations are less
than Action Levels

Alternative Hy: surface water contaminant
concentrations are greater than Action Levels

i.b) Specify how uncertainty
accounted for in estimate

ii.a) Determine impact of
decision errors (false
positives/negatives)

N/A: no statistical test is employed (direct
comparison to Action Levels)

- If a false positive (Type I) error occurs,
unnecessary additional investigation
may occur.

- If a false negative (Type II) error
occurs, conditions that are not due to
background conditions and that pose
potential risk to aquatic ecosystem
and/or human receptors could persist.

N/A: no statistical test is employed (direct
comparison to Action Levels)

il.b) Specify confidence level
for estimate

iii) Specify "gray region” for
test

N/A: no statistical test is employed (direct
comparison to Action Levels)

N/A: since comparing to maximum
value, no statistical test is employed

N/A: no statistical test is employed (direct
comparison to Action Levels)

iv.a) Set tolerable limits on
decision errors

N/A: no statistical test is employed (direct
comparison to Action Levels)

The Background Threshold Values will
be calculated using a 95 percent
confidence level, making the false
positive rate no greater than 5 percent.
Since individual near-Site samples will
be compared against background
samples, the false negative rate will be
controlled by two sampling events
completed over the study period. An
assessment of the decision
performance curve achieved based on

the monitoring data will be undertaken.

N/A: no statistical test is employed (direct
comparison to Action Levels)

iv.b) Specify performance or
acceptance criteria
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Phase 1B
Comparison to Upstream Conditions

Phase 2
Quarry Pond Surface Water Sampling

Phase 1A
Comparison to Ambient Water Quality Criteria

Investigation Phase:

Investigation item:

~ velop
i) Select sampling design

Prior to surface water sample collection, visual
inspection of the Quarry Pond embankment will be
completed to identify any areas of discharge

(i.e., rust stains, eddies, sediment, etc.).

Five samples will be collected at various points
within the Quarry Pond in each of two sampling
events (10 samples total).

Two sampling rounds will be completed at least
three months apart.

Upstream samples will be collected at
different locations, on the near-Site
side of any dams, to provide a suitable
data set {8-10 samples, per USEPA's
ProUCL Technical Guide, 2013) for the
calculation of Background Threshold
Values.

Near-Site samples will be collected
along two three-point transects,
upstream of the Site.

Surface water sampling will be
collected during periods of GMR
low-flow and the two sampling rounds
will be completed at least three months
apart.

The calculation of Background

Near-Site samples will be collected close to the
proximate (south/east) shore of the GMR, at the
mid-point of the GMR at the upstream edge of
the Site, and on the near-Site side of any dams;
and at intervals of 800 ft (12 samples per event).

Prior to surface water sample collection, a Site
boundary visual inspection will be completed to
identify any areas of discharge (i.e., rust stains,
eddies, sediment, etc.)

Surface water sampling will be completed
during periods of GMR low-flow and the two
sampling rounds will be completed at least
three months apart.

ii) Specify/evaluate key Mixing in the GMR is expected to be reasonably

assumptions supporting the
design

complete over the travel length of the GMR
(greater than one mile) adjacent to the Site.
Sampling at key locations (upstream edge,
mid-Site, upstream of the WWTP, and
downstream) will represent the range of
ambient conditions in surface water.

Threshold Values (statistical limits on
an upper percentile, e.g. 95th) for the
upstream population of surface waters
depends on data characteristics

(e.g., distribution and proportion of
detected values), as fully discussed in
the USEPA ProUCL Technical Guide
(2013). Additionally, the presence of
outlying values will be tested, and if
present their impact on the values
obtained evaluated.

CONESTH
8 ASSOCIATES

038443 (29)
November 2014

45

OGA-ROVERS



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01

Notes:
[1] If investigating a "decision problem", follow items ending in ".a" in subsequent DQO steps (e.g., "ii.a" or "iii.a").
If investigating an "estimation problem", follow ".b" items.
Once the baseline risk assessment for OU2 has been performed, possible remedial goals {PRGs) will be derived from the calculator using site-specific
risks.
-~ Iltem not applicable for the type of problem (decision vs. estimation) investigated.

The planning team includes:
Respondents: Ken Brown (ITW); Jim Campbell (ITW); Bryan Heath (NCR); Wendell Barner (KELSEY HAYES CO.)

Steve Quigley (CRA project manager);

Wesley Dyck, Daniela Araujo (CRA statistics expert);

April Gowing, Steve Harris, Vincent Nero and Dan Smith (CRA risk assessment experts);

Rawa Fleisher, Angela Bown (CRA chemists/quality assurance staff);

Julian Hayward, Valerie Chan and Adam Loney (CRA project engineers); Alan Deal (CRA project hydro-geologist);

Leslie Patterson (USEPA Regional Project Manager); Madelyn Smith (Ohio EPA representative); and property owner stakeholders.
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11-5 - Sediment

Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A - GMR Phase 1B - GMR Phase 2 - GMR Phase 1A — Quarry Pond
L. Comparison t‘,’ Human H,e alth Comparisonto Upstream . . Comparison to Human Health and
Investigation item: and Ecological Screening y Benthic Sampling . . .
Conditions Ecological Risk Screening Values
Values
i) Problem description It is unknown whether the Site has a measurable impact on If contaminant concentrations Previous Quarry Pond sediment
sediment quality in the Great Miami River (GMR). Previous (GMR) are greater than sediment sampling found PAH
sampling found polycyclic aromatic hydrocarbon (PAH) benchmarks protective of aquatic | concentrations greater than
concentrations and some pesticide concentrations greater than life (Phase 1A-GMR), significantly | conservative ESLs, and arsenic and
conservative Ecological Screening Levels (ESLs), and arsenic and greater than upstream PAH concentrations greater than
PAHs concentrations greater than USEPA Residential Soil RSLs. concentrations {Phase 1B-GMR), USEPA Industrial Soil RSLs. Further
However, these common contaminants were also found, in similar and are potentially Site-related, a | data are needed to assess the
concentrations, in upstream samples taken by OEPA (1995) in benthic community survey will be | magnitude and extent of Quarry
routine sampling of the GMR. Therefore, further data are needed to | completed in accordance with Pond sediment contamination and,
assess whether downstream concentrations are greater than USEPA Rapid Bio assessment whether Quarry Pond sediments
upstream concentrations and, if so, whether downstream samples Protocols (EPA 841-B-99-002) or pose potential risks to ecological
pose potential risks to ecological and human receptors. OEPA assessment methods. and human health risks.
i) Planning team See note at bottom
iii) Conceptual model - Shallow groundwater from the Site typically flows towards the west and/or north towards the GMR, - Shallow and deep groundwater
which could carry contaminants into its sediment. from the Site typically flows
- Contaminants in sediment can be toxic to benthic organisms. towards the west towards the QP,
-Fish may uptake contaminants in sediments and can be eaten by other fish, birds, and humans. which could carry contaminants

into its sediment.

- PAH concentrations greater than
conservative ESLs, and arsenic and
PAH concentrations greater than
USEPA Industrial Soil RSLs, have
been found in Quarry Pond
sediment.

- Erosion of surface soils from the Site could also carry Site-related contaminants to the GMR and/or the Quarry Pond, which is at a lower
elevation, via overland surface flow.

- During flood events, off-site contaminants could be deposited on-site.

- Contaminants could be toxic to benthic organisms and impact other species in the aquatic ecosystem.

- Persons use the GMR and Quarry Pond for recreation, mainly in boats; however, they could come into dermal contact with the sediment.

- Persons consume the fish caught in the Quarry Pond.
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iv) General intended use for data

Values

The sediment data collected
will be compared against ESLs
to assess whether aquatic
ecosystem health is potentially
impaired.

The sediment data will be used
to determine if
bioaccumulative contaminants
are present and to model
edible fish concentrations for
the HHRA.

Additionally, CRA will compare
the data to USEPA Industrial
Soil RSLs as a screening
evaluation to identify potential
human health risks. Industrial
Soil RSLs are proposed as a
surrogate for human exposure
risks from sediments, due to
the limited exposure frequency
in the GMR compared to a
residential exposure scenario.
Residential Soil RSLs will be
used as an initial screening step
to account for early-life
susceptibility to mutagens for
child receptors. The data
collected will ultimately be
used in the Baseline Risk
Assessment for OU2.

Conditions

The data collected from sampling
locations adjacent to the landfill's
boundaries will be compared to
upstream conditions, to
determine if there are any
measurable inputs of
contaminants from the Site. The
data collected will ultimately be
used in the Baseline Risk
Assessment for OU2.

Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A - GMR Phase 18 - GMR Phase 2 - GMR Phase 1A - Quarry Pond
Comparison to Human Health . .
Investigation item: and Ecological Screening Comparisonto Upstream Benthic Sampling Comparison to Human Health and

The data collected will be used to
detect aquatic life impairments
and assess their relative severity.
The data collected will ultimately
be used in the Baseline Risk
Assessment for OU2.

Ecological Risk Screening Values

The data collected will be
compared against ESLs to assess if
Quarry Pond aquatic ecosystem
health is potentially impaired.
Additionally, CRA will compare the
data to USEPA Industrial Soil
criteria to identify any potential
human health risks. Industrial Soil
RSLs are proposed as a surrogate
for human exposure risks from
sediments, due to the limited
exposure frequency in the Quarry
Pond compared to a residential
exposure scenario. Residential Soil
RSLs will be used as an initial
screening step to account for
early-life susceptibility to mutagens
for child receptors.

The data collected will ultimately
be used in the Baseline Risk
Assessment for OU2.

The data will be used to determine
if there is a need to cap or
otherwise remediate the
sediments in the Quarry Pond.
The sediment data will be used to
determine if bioaccumulative
contaminants are present and to
model edible fish concentrations
for the HHRA.
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Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A - GMR Phase 1B - GMR Phase 2 - GMR Phase 1A - Quarry Pond

Comparison to Human Health

Comparisonto Upstream Comparison to Human Health and

deadlines

Step uals f the Study
i) Primary study question

Investigation item: and Ecolovg;;::;:creemng Conditions Benthic Sampling Ecological Risk Screening Values
v) Resources, constraints, Sufficient resources will be committed to sample sediments under the OU2 RI/FS work plan. Sufficient resources will be

Does sediment in the GMR
and/or Quarry Pond contain
Site-related contaminants at
concentrations greater than
ESLs and/or Industrial Soil RSLs
and/or Residential Soil RSLs for
protection of human health?

committed to sample sediments
under the QU2 RI/FS work plan.

Does the Site add significantly to Are benthic organisms at risk due | Do sediments in the Quarry Pond

contaminants in sediments in the | to sediment concentrations contain contaminant
GMR adjacent to and caused by Site-related concentrations greater than ESLs
down-gradient of the Site? contamination? and/or Industrial Soil RSLs for

protection of human health?

ii) Alternate outcomes or actions

- If sampling demonstrates that
contaminants in sediment are
less than screening
levels/criteria, no further
sampling is planned.

- If sampling demonstrates that
contaminants are present at
concentrations greater than
screening levels/criteria, and
that contaminant
concentrations are greater than
upstream conditions (see Phase
1B-GMR to right), further
evaluation and/or remedial
measures may be warranted.

- If sampling demonstrates - If the community survey - If sampling demonstrates that
conditions adjacent to the Site demonstrates that aquatic life in contaminants in sediment are less
are less than or equal to those the GMR is not affected by than screening levels/criteria, no
found upstream, no further Site-related contaminants, no further sampling is planned.
sampling is planned. further sampling is planned. - If sampling demonstrates that

- If sampling demonstrates - If the community survey contaminants are present at
contaminant concentrations are demonstrates that Site-related concentrations greater than
greater than those upstream, and | contaminants impair aquatic life screening levels/criteria, further
that contaminant concentrations in the GMR and/or the Quarry evaluation and/or remedial

are greater than Action Level Pond, further evaluation and/or measures may be warranted (i.e.,
criteria (see Phase 1A-GMR to remedial measures may be acute bioassays on representative
left), further evaluation and/or warranted. Quarry Pond sediments).

remediation may be warranted.
Further evaluation may consist of
an ecological study (i.e., benthic
community study; see Phase
2-GMR to the right).

iii) Type of problem (decision or

estimation)®

Decision (Action Level)
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Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A - GMR Phase 1B - GMR Phase 2 - GMR Phase 1A - Quarry Pond
- Comparison t‘? Human H.e alth Comparisonto Upstream . . Comparison to Human Health and
Investigation item: and Ecological Screening s Benthic Sampling N .\ .
Value Conditions Ecological Risk Screening Values

2 Goals of the Stu‘dy

iv.a) Decision statement Determine whether any Determine whether any Determine whether any Determine whether any
contaminant concentrations are | measurable input of measureable impact to aquatic contaminant concentrations are
greater than Industrial Soil RSLs, | contaminants from the Site, life in the GMR occurs due to greater than ESLs, USEPA Industrial
Residential Soil RSLs, ESLs, or if relative to upstream conditions, contaminants from the Site, soil criteria, USEPA Residential soil
the sum of Equilibrium occurs in the GMR sediments relative to upstream conditions criteria, Sum of Equilibrium
Partitioning Sediment near the Site. Partitioning Sediment Benchmark
Benchmark Toxic Units Toxic Units {3 ESBTUFCV)> 1, or
(JESBTUFCV) > 1, or if the organic carbon normalized excess
organic carbon normalized Simultaneously Extracted Metal
excess Simultaneously Extracted (>SEM) > 150 pmol/goc in the
Metal (3JSEM) > 150 umol/goc in on-Site Quarry Pond sediments.
the GMR sediments near the
Site, or if the concentrations of
arsenic are greater than its
Probable Effects Concentration
(PEC).

iv.b}) Estimation statement &
assumptions
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Investigation Phase: Phase 1A - GMR Phase 1B - GMR Phase 2 - GMR Phase 1A ~ Quarry Pond
Investigation ltem: Comparison to Human Health and Comparison to Upstream Benthic Sampling Comparison to Human Health and

Ecological Screening Values Conditions Ecological Risk Screening Values

Step 3. Identify Information Input
i) Information types needed

Sediment sample analysis is required to assess conditions in the GMR | A benthic community survey may | Sediment sample analysis is required

near the Site. be required to assess the impact to assess conditions in the Quarry
to aquatic life in the GMR near Pond.
the Site.

ii) Information Sources - New data from the investigation will form the basis of assessment. - New data from the community - New data from the investigation
The results from three previous sediment samples collected from the | survey will form the basis of will form the basis of assessment.
GMR, as well as results of soil samples will be considered during assessment. The results from The results from previous sediment
interpretation of the data obtained. In 1996, Ohio EPA collected Phase 1A-GMR and 1B-GMR (see samples as well as results of soil
sediment samples from the GMR. The sediment samples contained left) will be considered during samples will be considered during
PAHs, PCBs, and metals at concentrations greater than USEPA interpretation of the data interpretation of the data obtained.
Residential and/or Industrial Soil RSLs. obtained. In 1996, Ohio EPA collected
- Sediment samples will be analyzed for TCL VOCs, TCL SVOCs sediment samples from the Quarry
(including PAHs), TCL pesticides, TCL herbicides, TAL metals, divalent Pond at depths of 15 to 18 ft below
metals (copper, cadmium, mercury, nickel, lead and zinc) using the water surface. The sediment
AVS/SEM analyses, and total metals (including arsenic), organic samples contained PAHs and arsenic
carbon, black carbon, major anions {chioride, fluoride, cyanide, at concentrations greater than
nitrate, nitrite, sulfate, sulfide) and indicator parameters (pH, USEPA Industrial Soil RSLs.
temperature, conductivity, oxidation reduction potential (ORP), and Sediment samples will be analyzed
dissolved oxygen, and reduction-oxidation (REDOX) parameters. for TCL VOCs, TCL SVOCs (including

PAHSs), TCL pesticides, TCL
herbicides, total TAL metals
(including arsenic), divalent metals
(copper, cadmium, mercury, nickel,
lead and zinc) using AVS/SEM
analyses, organic carbon, black
carbon, major anions (chloride,
fiuoride, cyanide, nitrate, nitrite,
sulfate, sulfide) and indicator
parameters (pH, temperature,
conductivity, oxidation reduction
potential (ORP), and dissolved
oxygen, and reduction-oxidation
(REDOX) parameters.
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- Excess SEM < 150 pmol/goc

- PEC values for arsenic

- Residential Soil RSLs will be used
as an initial screening step to
account for early-life susceptibility
to mutagens for child receptors

Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A - GMR Phase 1B - GMR Phase 2 - GMR Phase 1A - Quarry Pond
Investigation Item: Comparison to Human Health and Comparison to Upstream Benthic Sampling Comparison to Human Health and
Ecological Screening Values Conditions Ecological Risk Screening Values
iii) Basis of Action Level Action levels are: The selected action level isa Population and community level Action levels are:
- Industrial Soil RSLs background threshold value response will be evaluated. - Industrial Soil RSLs
- Final Chronic Values {FCV) for (e.g., 95th percentile) based - Final Chronic Values {FCV) for
PAHs, YESBTUFCV < 1 on upstream conditions. PAHs, YESBTUFCV < 1

- Excess SEM < 150 umol/goc

- PEC values for arsenic

- Residential Soil RSLs will be used as
an initial screening step to account
for early-life susceptibility to
mutagens for child receptors

iv) Appropriate Methods are described in the Field Sampling Plan (CRA, May, 2013),
sampling & analysis CRA's Standard Operating Procedures, and the Quality Assurance
methods Project Plan (CRA, September 2008).

Organic carbon in sediments will be analyzed using the Lloyd Kahn or
Walkley-Black methods.

PAH results will be evaluated against YESBTUFCV, as detailed in
USEPA, 2003. Procedures for the Derivation of Equilibrium
Partitioning Sediment Benchmarks (ESBs) for the Protection of
Benthic Organisms: PAH Mixtures. EPA-600-R-02-013.

Divalent metals results will be evaluated against the organic carbon
normalized excess YSEM.

A benthic community survey will
be completed in accordance with
USEPA Rapid Bio assessment
Protocols (EPA 841-B-99-002) or
OEPA assessment methods
(OEPA, 1989. Biological criteria
for the protection of aquatic life),
depending on the habitat.

Methods are described in the Field
Sampling Plan, CRA's Standard
Operating Procedures, and the
Quality Assurance Project Plan.
Organic carbon in sediments will be
analyzed using the Lloyd Kahn or
Walkley-Black methods.

PAH results will be evaluated against
YESBTUFCV, as detailed in USEPA,
2003. Procedures for the Derivation
of Equilibrium Partitioning Sediment
Benchmarks (ESBs) for the
Protection of Benthic Organisms:
PAH Mixtures. EPA-600-R-02-013.
Metals results will be evaluated
against the organic carbon
normalized excess ) SEM.
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Medium:

Great Miami River (GMR) Sediment

Quarry Pond Sediments

Investigation Phase:

Phase 1A - GMR

Phase 1B - GMR

Phase 2 - GMR

Phase 1A - Quarry Pond

Investigation item:

8 Defil Boundar
i) Target population, sample
units

Comparisonto Human Health and
Ecological Screening Values

theStudy =~ .
The target population are the
upper {available) layer of
sediments (0 - 6 inches below
sediment/water interface), and
subsurface sediment (greater than
6 inches below sediment/water
interface) in the GMR adjacent to
the Site. The sampling units are
individual grab samples collected
from the near-Site reaches of the
GMR. Areas easily accessible to
humans and with evidence of use
will be targeted for sediment
sample locations (e.g., areas where
anglers or other recreational users
are present; areas where water is
approximately 3 ft deep or less
and where sediment can support
body weight. Depositional areas
will also be targeted to identify
potential ecological risks.
Sediment samples will also be
collected in depositional locations
immediately downstream of any
point discharges identified
between the upstream dam and
the southern Site boundary. The
sediment sample locations may be
adjusted based on the location of
intermittent drainage pathways (if
any).

Comparisonto Upstream
Conditions

The target population is the
upper {available) layer of
sediments (0 - 6 inches below
sediment/water interface) and
subsurface sediment (greater
than 6 inches below
sediment/water interface) in the
upstream sampling locations.
The sampling units are individual
grab samples collected from the
upstream reaches of the GMR.
Areas easily accessible to humans
and with evidence of use will be
targeted for sediment sample
locations {e.g., areas where
anglers or other recreational
users are present; areas where
water is approximately 3 ft deep
or less and where sediment can
support body weight.
Depositional areas will also be
targeted to identify potential
ecological risks. Sediment
samples will be collected in
depositional locations
immediately downstream of any
point discharges identified
between the upstream dam and
east of the Dryden Road bridge.
The sediment sample locations
may be adjusted based on the
location of intermittent drainage
pathways (if any).

Benthic Sampling

The target population is the
aquatic life in the GMR in the
vicinity of the Site. The
sampling units are composite
samples collected from the
GMR, divided by upstream,
near-Site, and downstream
reaches. Sampling efforts may
be concentrated in near-shore
habitats, where most species
will be collected.

The target populations are the

Comparison to Human Health and
Ecological Risk Screening Values

upper {available) layer of sediments
(0 - 6 inches below sediment/water
interface), and subsurface sediment
(greater than 6 inches below
sediment/water interface) in the
Quarry Pond. The sampling units
are individual grab samples
collected from the Quarry Pond.
Depositional areas and areas where
visual evidence of potential leachate
migration is observed will be
targeted for sediment sample
locations. The sample locations may
be adjusted based on the locations
of intermittent drainage pathways,
storm water runoff pathways, if any
are identified, and the results of
underwater survey inspections
conducted by Ohio EPA, Ohio DNR
and the Attorney General's Office —
Bureau of Criminal Investigations
Office, to include consideration of
any areas where foreign objects may
have been deposited and the
likelihood of sediment
contamination may be greater.
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Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A -GMR Phase 1B - GMR Phase 2 - GMR Phase 1A ~ Quarry Pond
Investigation Item: Comparisonto Human Health and Comparison to Upstream Benthic Sampling Comparison to Human Health and
Ecological Screening Values Conditions Ecological Risk Screening Values
p 4. Define th es of the S ; ; ; .
ii) Specify spatial boundaries Near-Site sampling locations are Upstream sampling locations Upstream sampling locations are | Sediment samples will be collected
those occurring to the west of the are to the east of the Dryden to the east of the Dryden Road from the top of the sediment layer
Dryden Road bridge (i.e., as Road bridge. bridge. Near-Site sampling (i.e., 0 - 6 inches below the
surface water passes the Site), and | Sediment samples will be locations are those occurring to sediment/water interface), and
these will be located on the near collected from the top of the the west of the Dryden Road subsurface sediments (i.e., greater
(south and east) shore of the GMR. | sediment layer (i.e.,0-6 bridge (i.e., as surface water than 6 inches below the
Sediment samples will be collected | inches below the passes the Site), and these will be | sediment/water interface) in the
from the top of the sediment layer | sediment/water interface), and | located on the near {south and Quarry Pond.
(i.e., 0 - 6 inches below the subsurface sediments east) shore of the GMR.
sediment/water interface), and (i.e., greater than 6 inches Downstream sampling locations
subsurface sediments (i.e., greater | below the sediment/water are to the south of the City of
than 6 inches below the interface) in the GMR. Dayton Wastewater Treatment
sediment/water interface) in the Plant.
GMR.
iii) Specify temporal The temporal boundaries are indefinite, assuming continued exposure at levels found during sampling. The temporal boundaries are
boundaries The practical temporal limits are based on exposure assumptions forming the basis for the Action Levels. indefinite, assuming continued
Initial monitoring will occur over one sampling round. The Respondents will evaluate sediment sample exposure at levels found during
results, and propose additional sampling, if required (e.g., to further evaluate any observed spatial sampling. The practical temporal
differences, or further define the extent and magnitude of contamination). limits are based on exposure

assumptions forming the basis for
the Action Levels.

iv) identify any other practical | Sampling may be postponed due to flooding or ice conditions in the GMR. If any dams/weirs are Sampling may be postponed due to
constraints encountered, samples will be collected from the side of the dam closest to the Site (i.e., downstream of flooding or ice conditions of the
any upstream dams, and upstream of any downstream dams). Quarry Pond.
v.a) Scale of inference for Comparisons to Action Levels will Comparisons to upstream Criteria in biological indices will Comparisons to Action Levels will be
decision making be carried out on an conditions will be carried out be used to evaluate the impacts carried out on an individual-location
individual-location basis. on an individual-location basis. | on aquatic life. basis.

v.b) Scale of estimates -
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Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A -GMR Phase 1B - GMR Phase 2 - GMR Phase 1A ~ Quarry Pond
Comparisonto Human Health and Comparison to Upstream Comparison to Human Health and

Investigation ltem: Benthic Sampling

Ecological Screening Values Conditions

Ecological Risk Screening Values

- 'Residentia‘l Soﬂ R‘S‘Ls will be dsed Background Thréshold Values ‘ Criteria in bidlcgmal indices, - Residential Soil RSLs Will be Qsed aé

as an initial screening step to based on upstream data, consisting of the Index of an initial screening step to account
account for early-life susceptibility | following USEPA's ProUCL Well-Being (Gammon 1976; for early-life susceptibility to
to mutagens for child receptors Technical Guide {2013) Gammon et al. 1981), the Index mutagens for child receptors
- Industrial Soil RSLs of Biotic Integrity (Karr 1981; - Industrial Soil RSLs
- Final Chronic Values (FCV) for Fausch et al. 1984), and the - Final Chronic Values (FCV) for
PAHs, YESBTUFCV < 1 Invertebrate Community Index PAHs, YESBTUFCV < 1
- Excess SEM < 150 umol/goc (DeShon et al. unpublished) - Excess SEM < 150 umol/goc
- PEC values for arsenic - PEC values for arsenic
i.b) Specify estimator -~ -- -~ -~
ii.a) Specify population Individual observations at Cumulative observations at Individual observations at near-Site
parameter of interest and near-Site sampling locations. near-Site sampling locations. sampling locations.

theoretical decision rule
ii.b) Specify estimation
procedure
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i.a) Set béseline (nu“) and ‘
alternative hypotheses

Ecological Screening Values

Baseline Hy: sediment
concentrations are less than
Action Levels

Alternative Hy: sediment
contaminant concentrations are
greater than Action Levels

Conditions

Baseline Hy: Concentrations of
Site-related chemicals in
near-Site sediments are no
different than upstream
Alternative H;: Concentrations
of Site-related chemicals in
near-Site sediments contain
contaminants at
concentrations greater than
upstream conditions

Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A -GMR Phase 1B - GMR Phase 2 - GMR Phase 1A - Quarry Pond
Investigation Item: Comparisonto Human Health and Comparison to Upstream Benthic Sampling Comparison to Human Health and

Baseline Hy: aquatic ecosystem in
near-Site reaches are no different
than upstream

Alternative H;: aquatic ecosystem
in near-Site reaches is impaired in
comparison to upstream
conditions.

Ecological Risk Screening Values

Baseline Hy: sediment
concentrations are less than Action
Levels

Alternative H;: sediment
contaminant concentrations are
greater than Action Levels

i.b) Specify how uncertainty
accounted for in estimate

ii.a) Determine impact of
decision errors (false
positives/negatives)

N/A: no statistical test is employed
(direct comparison to Action
Levels)

- If a false positive (Type I}
error occurs, unnecessary
additional investigation may
occur.

- If a false negative (Type II)
error occurs, conditions that
are not due to background
concentrations and pose
potential risk to aquatic
ecosystem and/or human
receptors could persist.

- If a false positive (Type |} error
occurs, unnecessary additional
investigation may occur.

- If a false negative (Type II) error
occurs, conditions posing
potential risk to the aquatic
ecosystem could persist.

N/A: no statistical test is employed
(direct comparison to Action Levels)

ii.b) Specify confidence level
for estimate
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test

Ecological Screening Values

st is employed
(direct comparison to Action
Levels)

For comparisons to upgradient

Conditions

conditions, the gray region will
be set equal to a difference in
means (on-Site and
upgradient) of one standard
deviation of the upgradient
data.

Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A -GMR Phase 1B - GMR Phase 2 - GMR Phase 1A ~ Quarry Pond
Investigation Item: Comparisonto Human Health and Comparison to Upstream Benthic Sampling Comparison to Human Health and

N/A: no statistical test is emp|oyéd

Ecological Risk Screening Values

(direct comparison to Action Levels)

iv.a) Set tolerable limits on
decision errors

N/A: no statistical test is employed
(direct comparison to Action
Levels)

- The Background Threshold
Values will be calculated using
a 95 percent confidence level,
making the false positive rate
no greater than 5 percent.

- Limits on the false negative
rate are not appropriate for
comparisons of individual
results to threshold values.

N/A: no statistical test is employed
(direct comparison to Action Levels)

iv.b) Specify performance or
acceptance criteria

Total sediment concentrations will be used in the comparison to
Action Levels, rather than subtracting background concentrations, for
evaluation in the Ecological Risk Assessment.

Total sediment concentrations will
be used in the comparison to Action
Levels, rather than subtracting
background concentrations, for
evaluation in the Ecological Risk
Assessment.
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Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments

Investigation Phase: Phase 1A -GMR Phase 1B - GMR Phase 2 - GMR Phase 1A — Quarry Pond
Investigation ltem: Comparisonto Human Health and Comparison to Upstream Benthic Sampling Comparison to Human Health and

Ecological Screening Values Conditions Ecological Risk Screening Values
- Develop the Plan for Obtai ta . . ~ . ; . .

i) Select sampling design Near-Site samples will be collected | Upstream samples will be Near-Site samples will be Up to 9 samples will be collected
in one sampling event close to the | collected in one sampling collected close to the proximate from the Quarry Pond, along 3
proximate (south/east) shore of event at 9 locationsto provide | (south/east) shore of the GMR at | transects of 3 samples each.
the GMR at (i) the upstream edge a suitable data set (per (i) the upstream edge of the Site,
of the Site, including both a USEPA's ProUCL Technical including both a near-shore and Samples will be biased towards
near-shore and far-shore sample; Guide, 2010) for the far-shore sample; (ii) mid-Site, locations with fine-grained
(i) mid-Site, downgradient of calculation of Background downgradient of monitoring wells | sediments with higher organic
monitoring wells containing Threshold Values. Upstream containing highest VOC carbon (based on visual
highest VOC concentrations on the | samples will be collected along | concentrations on the side of the | observation). Proposed sample
side of the Site nearest the river; 3 transects of 3 samples each, Site nearest the river; (iii) further | locations will be adjusted in the field
(iii) further downstream in the regularly spaced downstream downstream in the mid-Site to ensure that the samples are
mid-Site region, halfway between of the upstream dam, and region, halfway between (i} and collected from sediments most
(i) and (iv); (iv) downstream of the | upstream low-head of the Site. | (iv); (iv) downstream of the main representative of potential
main Site, upstream of the City's Site, upstream of the City's worst-case issues.

WWTP outlet; and (v) downstream | Near-Site samples will be WWTP outlet; and (v)

of the entire Site. collected as described in Phase | downstream of the entire Site.
1A (see left).

Samples will be biased towards The sampling effort may be

locations with fine-grained concentrated in near-shore

sediments with higher organic habitats where most species will

carbon {based on visual be collected and will be biased

observation). Proposed sample toward areas where the greatest

locations will be adjusted in the sediment impacts were identified

field to ensure that the samples during the Phase 1A and 1B

are collected from sediments most investigations.

representative of potential

worst-case issues.
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Medium: Great Miami River (GMR) Sediment Quarry Pond Sediments
Investigation Phase: Phase 1A -GMR Phase 1B - GMR Phase 2 - GMR Phase 1A —~ Quarry Pond
Investigation Item: Comparisonto Human Health and Comparisonto Upstream Benthic Sampling Comparison to Human Health and
Ecological Screening Values Conditions Ecological Risk Screening Values
| eve e Plan ining Dat. ~ . ‘ . ; . - .
ii) Specify/evaluate key The mechanisms of contaminant The calculation Background The mechanisms of contaminant | The mechanisms of contaminant
assumptions supporting the transport from the Site to river Threshold Values (statistical transport from the Site to river transport from the Site to pond
design sediments, i.e., via groundwater limits on an upper percentile, sediments, i.e., via groundwater sediments, i.e., via groundwater
migration and seepage or via e.g., 95th) for the upstream migration and seepage or via migration and seepage or via
erosion and runoff, would result in | population of sediments erosion and runoff, would resuft erosion and runoff, would result in
greatest impacts (if any) depends on data in greatest impacts (if any) greatest impacts (if any) near-shore.
near-shore and potentially, due to | characteristics near-shore. Sampling locations Sampling locations have been
groundwater seepage, midstream. | (e.g., distribution and have been selected reflecting selected reflecting this, and covering
Sampling locations have been proportion of detected values), | this, and covering different different potential directions of
selected reflecting this, and as fully discussed in the USEPA | potential directions of transport transport and deposition, covering
covering different potential ProUCL Technical Guide (2013). | and deposition, covering the full the full range of possibilities from
directions of transport and Additionally, the presence of range of possibilities from the the Site.
deposition, covering the full range | outlying values will be tested, Site.
of possibilities from the Site. and if present their impact on
the values obtained evaluated.
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Notes:
[1} If investigating a "decision problem", follow items ending in ".a" in subsequent DQO steps (e.g., "ii.a" or "iii.a").

If investigating an "estimation problem", follow ".b" items.
Once the baseline risk assessment for OU2 has been performed, possible remedial goals (PRGs) will be derived from the calculator using site-specific risks.
.= Item not applicable for the type of problem (decision vs. estimation) investigated.

The planning team includes:

Respondents: Ken Brown (ITW); Jim Campbell {ITW); Bryan Heath (NCR); Wendell Barner (KELSEY HAYES CO.)
Steve Quigley (CRA project manager);

Wesley Dyck, Daniela Araujo (CRA statistics expert);

April Gowing, Steve Harris, Vincent Nero and Dan Smith (CRA risk assessment experts);

Rawa Fleisher, Angela Bown (CRA chemists/quality assurance staff);

Julian Hayward, Valerie Chan and Adam Loney (CRA project engineers); Alan Deal (CRA project hydro-geologist);

Leslie Patterson (USEPA Regional Project Manager); Madelyn Smith (Ohio EPA representative); and property owner stakeholders.
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11-6 - Flood Plain

Investigation Phase: Phase 1A Phase 1B Phase 2
L . " " . Comparison to Background AdditionalSampling (if necessary)to Develop Risk
Investigation Item: Comparison to Site-Specific Risk Values Reference Conditions Assessment Exposure Estimates

! . State robl - ; . . . ; .

i) Problem description Potential risk to industrial workers from exposure to on-Site soils has been identified in a If, during Phase 1, floodplain soil containing
human health risk assessment. [t is not known if potential soil contamination in the Site-related contaminants at concentrations greater
floodplain (a) poses risks to human receptors due to recreational use, and (b} is a result of than screening values and background reference
migration from the Site. Analysis of floodplain soil samples is required to make these conditions is identified, characterization of
assessments. [t is also unknown whether floodplain soils pose ecological risks either in-situ conditions within the exposure unit (i.e., nature and
or if soils are eroded and enter the Great Miami River (GMR). extent of contamination) is required for risk

assessment purposes.
i) Planning team See note at bottom
iii) Conceptual model - Cover material at the Site is limited or non-existent, which could lead to erosional run-off of contaminants towards the floodplain of the GMR,

which may pose a risk to human and ecological receptors.

- In addition, movement of contaminants in dust particles carried by wind may result in deposition of contaminants off-Site.
- Soil contaminants are assumed to have been deposited by erosion and mixed by subsequent flooding events.

-The floodplain can serve as habitat for small mammals and birds.

iv) General intended use for The data collected will be screened against The data collected from sampling The collected data will be used to determine the
data health-based and ecological risk values. The goal | locations along the Site's boundaries magnitude and extent of contamination from
of the investigation is to identify human health will be compared to upstream Site-related contaminants, and generate human
direct contact, ingestion, and inhalation risks, floodplain soil conditions, to determine health and/or ecological exposure estimates for a
and ecological risks associated with surficial soil if there are any measurable inputs of risk assessment. The data collected will ultimately
in the floodplain and determine the magnitude contaminants from the Site and be used in the Baseline Risk Assessment for OU2.
and extent of contamination from Site-related determine the magnitude and extent of
contaminants. contamination from Site-related
contaminants. The data collected will
ultimately be used in the Baseline Risk
Assessment for OU2.

v) Resources, constraints, Sufficient resources will be committed to sample off-Site soil under the OU2 RI/FS work plan. Sampling may be postponed due to flooding, and
deadlines could be constrained due to access agreements in off-Site areas.
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Investigation Phase:

Phase 1A

Phase 1B

Phase 2

Investigation ltem:

 Step 2. Goals of the Stu
i) Primary study question

Comparison to Site-Specific Risk Values

Do near

| i) Primary study question | Do near-Site floodplain soils contain Site-related |

contaminants at concentrations that pose a
potential risk to receptors, based on the use of
screening criteria, i.e., Residential Soil RSLs,
and/or Site-specific risk-based values? If so,
what are the risks?

Comparison to Background
Reference Conditions

Does the Site add contaminants to soily
in the floodplain of the GMR near the
Site?

AdditionalSampling (if necessary) to Develop Risk
Assessment Exposure Estimates

What are the risks from floodplain soils
contaminated by Site-related sources?

ii) Alternate outcomes or
actions

- If sampling demonstrates that contaminants in
soil are less than risk-based screening
levels/criteria, no further sampling is planned.

- If sampling demonstrates that contaminant
concentrations are greater than screening
levels/criteria, and greater than background
reference conditions {see Phase 1B to right),
further evaluation and/or remedial measures
may be warranted.

- If sampling demonstrates conditions
adjacent to the Site are not greater
than those found in background
reference soils, no further sampling is
planned.

- If sampling demonstrates conditions
are greater than background, and that
contaminant concentrations are greater
than Action Level criteria (see Phase 1A
to left), further evaluation and/or
remediation may be warranted.

- If sampling demonstrates that health risks are
acceptable, no further action is required.

- If sampling demonstrates unacceptable risks,
further evaluation, risk management and/or
remediation would be required.

iii) Type of problem (decision
or estimation)’

Decision {Action Level)

Decision (Action Level)

Estimation

iv.a) Decision statement

Determine whether any contaminant
concentrations are greater than USEPA
Residential Soil RSLs or Site-specific risk values
in off-Site floodplain soil near the Site.

Determine whether any measurable
input of contaminants from the Site,
relative to background reference
conditions, occurs in near-Site
floodplain soil near the Site.

iv.b) Estimation statement &
assumptions

The parameter of interest is 95% UCL of the mean
{for estimating inhalation, dermal exposure, and
ingestion risks, etc.) of soil contaminant
concentrations within an identified off-Site exposure
area. Section 5.2 of the QU2 RI/FS Work Plan details
the proposed exposure units.
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Investigation Phase: Phase 1A Phase 1B Phase 2
. N L . Comparison to Background Additional Sampling (if necessary) to Develop Risk
Investigation ftem: Comparison to Site-Specific Risk Volues Reference Conditions Assessment Exposure Estimates

- Soil sample analysis is required to assess conditions in the floodplain of the GMR near the | - This would be a supplemental data collection

Site. effort, with analyses performed on soil samples

- Soil samples will be collected at locations adjacent to (i.e., downgradient of) known obtained to fill in any data gaps across the exposure
on-Site issues, and also biased toward erosional areas. area.

-Background soil contaminant concentrations (from Worksheet 11-1)

ii) Information Sources - New data from the investigation will form the basis of assessment. The results from three | - New data from the investigation will form the basis
previous sediment samples collected from the GMR will be considered during of assessment. Available previous validated data
interpretation of the data obtained. (e.g., from Phase 1), within the exposure area would

also be used.

iii) Basis of Action Level Action Levels are: The selected Action Levelis a -

- USEPA Residential Soil RSLs Background Threshold Value {e.g., 95th
-USEPA RCRA ESLs percentile) based on background
reference conditions.

iv) Appropriate sampling & Methods are described in the Field Sampling Plan (CRA, May, 2013) and the Quality Assurance Project Plan (CRA, September 2008).
analysis methods

Ecological Screening Levels (ESLs) will be presented and defined in the Screening Level Environmental Risk Assessment (SLERA} work plan
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Investigation Phase:

Phase 1A

Phase 1B

Phase 2

Investigation Item:

ep efine the Boundaries
i) Target population, sample
units

Comparison to Site-Specific Risk Values

The target population is surficial soil on the
floodplain of the GMR near the Site. CRA has
defined the single exposure unit of the
floodplain to be the length of bike
path/recreational trail adjacent to the Site
boundary, as this is the area of heaviest traffic in
which receptors are most likely exposed to any
Site-related contamination, as discussed in
Section 5.2 of the OU2 RI/FS Work Plan. The
sampling units are individual samples collected
from surface soil located between the Site
embankment and the bike path.

Comparison to Background
Reference Conditions

The sampling units are individual
samples collected from surface soil
from background reference sampling
locations. Background reference
sampling locations will be identified in
areas outside a reasonable zone of
potential influence (via surface runoff
or substantial airborne dust deposition)
for the Site.

AdditionalSampling (if necessary) to Develop Risk
Assessment Exposure Estimates

Target population is surficial floodplain soils
comprising the exposure unit for assessment of
exposure risks for human receptors.

i) Specify spatial boundaries

The spatial boundaries of the floodplain soil
sampling locations are the floodplain soil of the
GMR, located between the Site embankment
and the bike path/recreational trail.

The spatial boundaries of the floodplain
soil sampling locations are the
floodplain soil of the GMR, located
between the Site embankment and the
bike path/recreational trail.

The spatial boundaries are the limits of the surficial
soils in the identified off-Site exposure area {based
on Phase 1 findings).

iii) Specify temporal
boundaries

The temporal boundaries are indefinite, assuming continued exposure at levels found during sampling. The practical temporal limits are based on

the exposure assumptions of the Action Levels.

iv) identify any other
practical constraints

Due to the presence of a high pressure gas line in the floodplain, soil sampies will be

hand-dug.

If different surficial soil substrates are encountered (e.g., silt vs. sand vs. clay), these
differences may require additional sampling (e.g., further reference samples) to
appropriately evaluate potential Site-related impacts. Off-Site sampling may be restricted
by permission of property owners, e.g. for background locations.

Further practical constraints are not anticipated for
sampling of floodplain soils near to the Site.

v.a) Scale of inference for
decision making

Comparisons to Action Levels will be carried out
on an individual-location basis.

Comparisons to background reference
conditions will be carried out on an
individual-location basis.

v.b) Scale of estimates

The scale of the exposure estimate is to be identified
in a Site-specific risk assessment.
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Investigation Phase: Phase 1A Phase 1B Phase 2
. N . . i Back Additional ling (i) Develop Risk
Investigation Item: Comparison to Site-Specific Risk Values Comparison to Background dditional Sampling (if necessary) to Develop Ris

Reference Conditions Assessment Exposure Estimates

1Hu Background Threshold Values based on
2) USEPA RCRA ESLs background reference data, following -
USEPA's ProUCL Technical Guide (2013)
i.b) Specify estimator The arithmetic mean {per USEPA RAGS
- - requirements) surface soil concentration of each
contaminant that is greater than screening criteria.
i.a) Specify population Individual observations at near-Site sampling locations.
parameter of interest and -
theoretical decision rule
ii.b) Specify estimation The study will estimate the mean concentration of
procedure -- - the exposure unit population represented by the soil

samples obtained.
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Investigation Phase:

Phase 1A

Phase 1B

Phase 2

Investigation item:

ep 6. Specify Perfori
.a) Set baseline (null) and
alternative hypotheses

Comparison to Site-Specific Risk Values

Baseline Hy: soil sample concentrations are less

than Action Levels
Alternative H;: soil samples contaminated at
concentrations greater than Action Levels

Comparison to Background
Reference Conditions

Baseline Hy: near-Site floodplain soil
sample concentrations are no different
than reference

Alternative H;: near-Site floodplain soil
samples contain contaminants at
concentrations greater than reference
conditions

AdditionalSampling (if necessary) to Develop Risk
Assessment Exposure Estimates

i.b) Specify how uncertainty
accounted for in estimate

Uncertainty will be accounted for using a confidence
interval on the population mean (per USEPA RAGS
guidance).

ii.a) Determine impact of
decision errors (faise
positives/negatives)

N/A: no statistical test is employed (direct
comparison to Action Levels)

- If a false positive (Type I) error occurs,
unnecessary additional investigation
(Phase 2) may occur.

- If a false negative (Type Il) error
occurs, conditions that are not due to
background concentrations of
contaminants and that pose potential
health risks to receptors persist.

ii.b) Specify confidence level
for estimate

The confidence level of the estimate will be

95 percent, unless specified otherwise (based on
data distribution and/or the presence of non-detect
results) in USEPA's ProUCL Technical Guide (2013).

iii) Specify "gray region” for
test

iv.a) Set tolerable limits on
decision errors

N/A: no statistical test is employed (direct
comparison to Action Levels)

N/A: no statistical test is employed (direct
comparison to Action Levels)

N/A: since comparing individual
concentrations against reference
conditions, no statistical test is
employed

The Background Threshold Values will
be calculated using a 95 percent
confidence level, making the false
positive rate no greater than 5 percent.
Limits on the false negative rate are not
appropriate for comparisons of
individual results to threshold values.
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Investigation Phase: Phase 1A Phase 1B Phase 2
. " " . Comparison to Background Additional Sampling (if necessary) to Develop Risk
N . - Risk Val o ;
Investigation item: Comparison to Site-Specific Risk Values Reference Conditions Assessment Exposure Estimates
iv.b) Specify performance or The lesser value of the 95 percent UCL on the
acceptance criteria population mean or the maximum individual
measurement will be used for comparison to
risk-based criteria.
CONESTOGA-ROVERS
& ASSOCIATES
038443 (29)
November 2014

67



South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

Investigation Phase:

Phase 1A

Phase 1B

Phase 2

Investigation ltem:

i) Select sampling design

Comparison to Site-Specific Risk Values

taining Data
Near-Site surficial soil samples will be collected
on the floodplain. These include (i) the
upgradient edge of the Site; (ii) mid-Site,
downgradient of monitoring wells containing
highest VOC concentrations on the side of the
Site nearest the river; (iii) further downgradient,
halfway between (ii) and (iv); and (iv) at the
furthest downgradient boundary of the Site.

Approximately 15 surficial soil samples will be
collected from the near-Site portion of the
floodplain around the recreational trail.

Comparison to Background
Reference Conditions

Background reference samples will be
collected at 10 locations to provide a
suitable data set (per USEPA's ProUCL
Technical Guide, 2013) for the
calculation of Background Threshold
Values.

Near-Site samples will be collected as
described in Phase 1A (see left).

AdditionalSampling (if necessary) to Develop Risk
Assessment Exposure Estimates

A minimum of 10 samples, per USEPA's ProUCL
Technical Guide (2013), spaced on a regular grid
with random origin (i.e., a systematic random
sampling design), will be obtained for each exposure
area identified in the risk assessment.

Samples collected during Phase 1 will be included
within the 10 sample data set.

ii) Specify/evaluate key
assumptions supporting the
design

Contaminant transport from the Site to
floodplain soils via erosion/runoff is expected to
result in greatest impacts (if any) closest to the
Site at the base of the embankment. Sampling
locations have been selected reflecting this
(i.e., including locations biased towards areas
with highest contamination potential), and
cover all different potential directions of
transport/deposition from the Site.

The calculation Background Threshold
Values (statistical limits on an upper
percentile, e.g. 95th) for the reference
population of surficial soils depends on
data characteristics (e.g., distribution
and proportion of detected values), as
fully discussed in the USEPA ProUCL
Technical Guide (2013). Additionally,
the presence of outlying values will be
tested, and if present their impact on
the values obtained evaluated.

The calculation of 95 percent upper confidence
limits on a population mean makes assumptions of
data characteristics (e.g., distribution and
proportion of detected values), as fully discussed in
the USEPA ProUCL Technical Guide (2013).
Additionally, the presence of outlying values will be
tested, and if present their impact on the values
obtained evaluated.
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Notes:
[1] If investigating a "decision problem", follow items ending in ".2" in subsequent DQO steps (e.g., "ii.a" or "iii.a").

If investigating an "estimation problem”, follow ".b" items.
Once the baseline risk assessment for OU2 has been performed, possible remedial goals (PRGs) will be derived from the calculator using site-specific
risks.

- Item not applicable for the type of problem (decision vs. estimation) investigated.

The planning team includes:
Respondents: Ken Brown (ITW); Jim Campbell (ITW); Bryan Heath (NCR); Wendell Barner (KELSEY HAYES CO.)
Steve Quigley (CRA project manager);

Wesley Dyck, Daniela Araujo (CRA statistics expert);

April Gowing, Steve Harris, Vincent Nero and Dan Smith (CRA risk assessment experts);

Rawa Fleisher, Angela Bown (CRA chemists/quality assurance staff);

Julian Hayward, Valerie Chan and Adam Loney (CRA project engineers); Alan Deal (CRA project hydrogeologist);

Leslie Patterson (USEPA Regional Project Manager); Madelyn Smith (Ohio EPA representative); and property owner stakeholders.
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QAPP Worksheet #12 - Measurement Performance Criteria

12-1-VOCs

Matrix:
Analytical Group or Method:
Concentration Level:

Water and Solid
VOA / SW846 8260B
Low

Data Quality Indicator (DQI)

QC sample or measurement
performance activity

Measurement Performance Criteria

Overall Precision

Field Duplicates

Water: RPD £50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Precision (laboratory)

Laboratory Control Sample Duplicates

RPD=30%

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-1, SOP NC-MS-019, Table 7)

Analytical Accuracy / Bias (matrix
interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-1, SOP NC-MS-019, Table 7)

Overall accuracy / bias
(contamination)

Equipment Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34
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12-2 - SVOCs

Matrix: Water and Solid

Analytical Group or Method: SVOC / SW846 8270

Concentration Level: Standard

Data Quality Indicator (DQI) | QCsample or measurement performance Measurement Performance Criteria
activity

Overall Precision

Field Duplicates

Water: RPD £50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Soil: RPD < 100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Precision
(laboratory)

Laboratory Control Sample Duplicates

RPD £30%

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-2, SOP NC-MS-018, Table 6)

Analytical Accuracy / Bias
(matrix interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-2, SOP NC-MS-018, Table 7)

Overall accuracy / bias
(contamination)

Equipment Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34
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12-3 - PCBs

Matrix: Water and Solid

Analytical Group or Method: PCB / SW846 8082

Concentration Level: All

Data Quality Indicator (DQI) | QCsample or measurement performance Measurement Performance Criteria
activity

Overall Precision

Field / Sample Duplicates

Water: RPD £50% for sample results that are > 5X RL; or for sample results that
are < 5X RL, the absolute difference of the two results is less than 1X RL.

Soil: RPD < 100% for sample results that are > 5X RL; or for sample results that
are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-3, SOP NC-GC-038, Table C4)

Analytical Accuracy / Bias
(matrix interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-3, SOP NC-GC-038, Table C4)

Overall accuracy / bias
(contamination)

Equipment/Method Blanks

No target analyte concentrations = 1/2 LOQ

Completeness

See Worksheet #34

See Worksheet #34
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12-4 - Pesticides

Matrix: Water and Solid
Analytical Group or Method: Pesticides / SW846 8081A
Concentration Level: All
Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity
Water: RPD £ 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X
RL.
Overall Precision Field / Sample Duplicates

Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X

RL.

Analytical Accuracy / Bias . .

nalytic uracy / Bi Laboratory Control Samples Analyte-specific (see Appendix D-3, SOP NC-GC-038, Table B5 & Table B6)

(laboratory)

Analytical Accuracy / Bias . . . . .

naty |c. K ceuracy / Bi Matrix Spike Duplicates Analyte-specific (see Appendix D-3, SOP NC-GC-038, Table B5 & Table B6)

(matrix interference)

Overall accuracy / bias . .

. Equipment/Method Blanks No target analyte concentrations 2 RL
(contamination)
Completeness See Worksheet #34 See Worksheet #34
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12-5 - Herbicides

Matrix: Water and Solid

Analytical Group or Method: Herbicides / SW846 8151A

Concentration Level: All

Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity

Overall Precision

Field / sample Duplicates

Water: RPD <50% for sample results that are > 5X RL; or for sample results that

Soil: RPD < 100% for sample results that are > 5X RL; or for sample results that

are < 5X RL, the absolute difference of the two results is less than 1X RL.

are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-3, SOP NC-GC-038, Table D3)

Analytical Accuracy / Bias
(matrix interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-3, SOP NC-GC-038, Table D3)

Overall accuracy / bias
(contamination)

Equipment / Method Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34
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12-6 - Dissolved Gases

Matrix: Water
Analytical Group or Method: GCRSK-175
Concentration Level: N/A
QC sample or measurement performance Measurement Performance Criteria

Data Quality Indicator (DQI)

activity

Overall Precision

Field / sample Duplicates

Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-4, SOP NC-GC-032)

Analytical Accuracy / Bias
(matrix interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-4, SOP NC-GC-032)

Overall accuracy / bias
(contamination)

Equipment / Method Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34
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12-7 - TAL Metals and Inorganics

Matrix: Water and Solid
Analytical Group or Method: SW846 6010 and EPA 200.7
Concentration Level: All
Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity
Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.
Overall Precision Field / Sample Duplicates
Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.
Analytical Accuracy / Bias Laboratory Control Samples Analyte-specific (see Appendix D-5, SOP NC-MT-012, Table I1)
(laboratory)
Analytical Accuracy / Bias . . . . .
naty |c. K uracy / Bi Matrix Spike Duplicates Analyte-specific (see Appendix D-5, SOP NC-MT-012, Table 11}
(matrix interference)
Overall a cy / bias . .
ver ccu-ra Y/ ! Equipment / Method Blanks No target analyte concentrations = RL
(contamination)
Completeness See Worksheet #34 See Worksheet #34
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12-8 - Mercury

Matrix:
Analytical Group or Method:
Concentration Level:

Water and Solid

Mercury / MCAWW 245.1; SW846 7470A, 7471A, 7471B

All

Data Quality Indicator (DQI)

QC sample or measurement performance
activity

Measurement Performance Criteria

Overall Precision

Field / Sample Duplicates

Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-6, SOP NC-MT-014, Table 1)

Analytical Accuracy / Bias
(matrix interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-6, SOP NC-MT-014, Table 1)

Overall accuracy / bias
(contamination)

Equipment / Method Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34
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12-9 - Cyanide

Matrix: Water and Solid

Analytical Group or Method: Cyanide / SW846 9012A, 9012B; EPA 335.1, 335.2, 335.2 (CLP-M), 335.4; SM 4500-CN-E, 4500-CN-G

Concentration Level: All, total

Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity

Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Overall Precision Field / Sample Duplicates
Soil: RPD £ 100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.
Analytical Accuracy / Bias Laboratory Control Samples Analyte-specific (see Appendix D-7, SOP NC-WC-031)
(laboratory)
Analytical Accuracy / Bias . . . .
t Duplicat Analyte- fi A D-7 P NC-WC(C-031
(matrix interference) Matrix Spike Duplicates nalyte-specific (see Appendix D-7, SOP N C-031)
Overall accuracy / bias . .
. Equipment / Method Blanks No target analyte concentrations = 1/2 LOQ
(contamination)
Completeness See Worksheet #34 See Worksheet #34
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12-10 -Total Solids, Percent Moisture, and Total Settable Solids

Matrix: Solid

Analytical Group or Method: Percent Moisture-Total Solids / EPA 160.3 Modified, 160.5; ASTM D2216-98

Concentration Level: N/A

Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity

Overall Precision Field / sample Duplicates Solid: RPD <100% for sample results that are > 5X RL; or for sample results
P P that are < 5X RL, the absolute difference of the two results is less than 2X RL.
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12-11 - Alkalinity

Matrix:
Analytical Group or Method:
Concentration Level:

Water
Alkalinity / SM23208B and EPA 310.1
All

Data Quality Indicator (DQI)

QC sample or measurement performance
activity

Measurement Performance Criteria

Overall Precision

Field / Sample Duplicates

Water: RPD < 50% for sample results that are > 5X RL; or for sample
results that are < 5X RL, the absolute difference of the two results is less
than 1X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-9, SOP NC-W(C-093)

Analytical Accuracy / Bias {matrix
interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-9, SOP NC-WC-093)

Overall accuracy / bias
(contamination)

Equipment / Method Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

12-12 - Anions

Matrix:
Analytical Group or Method:
Concentration Level:

Water
Anions / SW846 9056A; EPA 300.0A
All

Data Quality Indicator (DQI)

QC sample or measurement performance
activity

Measurement Performance Criteria

Overall Precision

Field / Sample Duplicates

Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-10, SOP NC-WC-084)
90-110% recovery

Analytical Accuracy / Bias
(matrix interference)

Matrix Spike Duplicates

Analyte-specific (see Appendix D-10, SOP NC-WC-084)
80-120% recovery and >20% RPD

Overall accuracy / bias
(contamination)

Equipment / Method Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34

CONESTOGA-ROVERS
W 8ASSOCIATES

038443 (29)
November 2014

81



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01

12-13 - Organic Carbon (Dissolved)

Matrix: Water and Soil
Analytical Group or Method: TOC-DOC / EPA 415.1; SW846 9060, 9060A; SM5310C; Walkley Black
Concentration Level: All
Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity
Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.
Overall Precision Field / Sample Duplicates
Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.
Analytical Accuracy / Bias Analyte-specific for water matrices {see Appendix D-11, SOP NC-W(C-017)
L tory Control |
(laboratory) aboratory Control Samples Analyte-specific for non-water matrices (see Appendix D-18, SOP NC-WC-018
Analytical Accuracy / Bias . . Analyte-specific for water matrices {see Appendix D-11, SOP NC-WC-017)
(matrix interference) Matrix Spike Duplicates Analyte-specific for non-water matrices (see Appendix D-18, SOP NC-WC-018
Overall accuracy / bias . .
E ment / Method Blank No tar| 2
(contamination) quipment / Method Blanks o target analyte concentrations 2 RL
Completeness See Worksheet #34 See Worksheet #34
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

12-14 - pH

Matrix:
Analytical Group or Method:
Concentration Level:

Water and Solid

SW846 9040B, 9040C, 9041A, 9045C, 9045D; EPA 150.1; SM 4500H*B

N/A

Data Quality Indicator (DQl)

QC sample or measurement performance
activity

Measurement Performance Criteria

Overall Precision

Field / Sample Duplicates

Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (see Appendix D-12, SOP NC-WC-010)

Completeness

See Worksheet #34

See Worksheet #34
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12-15 - Sulfide

Matrix: Water and Solid
Analytical Group or Method: SW846 9030B, 9034; EPA 376.1; SM 4500-S2-F
Concentration Level: All
Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity

Water: RPD < 50% for sample results that are > 5X RL; or for sample
results that are < 5X RL, the absolute difference of the two results is
less than 1X RL.

Il Precisi Field le Duplicat .
Overall Precision ield / Sample Duplicates Soil: RPD £100% for sample results that are > 5X RL; or for sample
results that are < 5X RL, the absolute difference of the two results is
less than 2X RL.

Analytical A Bi . R
nalytical Accuracy / Bias Laboratory Control Samples Analyte-specific (see Appendix D-13, SOP NC-WC-060)
(laboratory)
Analytical A Bi
nalytical Accuracy / Bias Matrix Spike Duplicates Analyte-specific (see Appendix D-13, SOP NC-WC-060)
(matrix interference)
0 I A bi ) .
vera ”‘fraCY/ fas Equipment / Method Blanks No target analyte concentrations 2 RL
{contamination)
Completeness See Worksheet #34 See Worksheet #34
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12-16 - Hardness

Matrix: Water

Analytical Group or Method: General Chemistry / SM 2340C and EPA 130.2

Concentration Level: All

Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity

Water: RPD < 50% for sample results that are > 5X RL; or for sample resuits
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Overall Precision Field Duplicates
Analytical A Bi
nalytical Accuracy / Bias Laboratory Control Samples Analyte-specific (see Appendix D-14, SOP NC-WC-036)
(laboratory)
Analytical Accuracy / Bias Matrix Spike Duplicates Analyte-specific (see Appendix D-14, SOP NC-WC-036)
(matrix interference)
Overall accu.racy/ bias Method Blanks No target analyte concentrations = RL
(contamination)
Completeness See Worksheet #34 See Worksheet #34
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12-17 - Flashpoint

Matrix: Water and Solid
Analytical Group or Method: SW846 1010 Closed Cup Flashpoint
Concentration Level: N/A
Data Quality Indicator (DQI) QC sample or measurement performance Measurement Performance Criteria
activity
Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.
Overall Precision Field Duplicates

Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Accuracy / Bias

Laboratory Control Samples Analyte-specific (see Appendix D-15, SOP NC-WC-034
(laboratory) Y P yte-sp ( pp )

Completeness See Worksheet #34 See Worksheet #34

CONESTOGA-ROVERS
W 8ASSOCIATES

038443 (29)
November 2014 86



South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

12-18 - Dioxins and Furans

Matrix:
Analytical Group or Method:
Concentration Level:

Water and Solid
Dioxin / Furans SW846 8290A, TO-9A
All

Data Quality Indicator (DQI)

QC sample or measurement performance
activity

Measurement Performance Criteria

Precision

Field Duplicates

Water: RPD < 50% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 1X RL.

Soil: RPD £100% for sample results that are > 5X RL; or for sample results
that are < 5X RL, the absolute difference of the two results is less than 2X RL.

Analytical Accuracy / Bias
(laboratory)

Laboratory Control Samples

Analyte-specific (See list #1 Below)

Analytical Accuracy / Bias
(matrix interference)

Labeled Internal Standards
(Spiked Pre-Extraction)

40 to 135% Recovery

Contamination

Method Blanks

No target analyte concentrations 2 RL

Completeness

See Worksheet #34

See Worksheet #34
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South Dayton Dump and Landfill Site Revision 01
List #1 TestAmerica Knoxville 8290A Laboratory Control Sample Acceptance Criteria"
SOIL WATER

Compound LCS Lower Control Limit LCS Upper Control Limit LCS Lower Control Limit LCS Upper Control Limit
2,3,7,8-TCDD 79 129 77 127
1,2,3,7,8-PeCDD 79 129 78 128
1,2,3,4,7,8-HxCDD 73 123 73 123
1,2,3,6,7,8-HxCDD 74 124 72 127
1,2,3,7,8,9-HxCDD 70 124 76 126
1,2,3,4,6,7,8-HpCDD 73 123 73 123

OCDD 75 125 75 125
2,3,7,8-TCDF 75 125 74 124
1,2,3,7,8-PeCDF 74 124 74 124
2,3,4,7,8-PeCDF 75 125 74 124
1,2,3,4,7,8-HxCDF 75 125 75 125
1,2,3,6,7,8-HXCDF 76 126 75 125
2,3,4,6,7,8-HxCDF 76 126 76 126
1,2,3,7,8,9-HxCDF 77 127 76 126
1,2,3,4,6,7,8-HpCDF 77 127 71 121
1,2,3,4,7,8,9-HpCDF 73 123 73 123

OCDF 49 128 68 132

LCS acceptance criteria are based on historical data and are subject to updatel1
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

12-19 - VOCs in Air

Matrix: Air
Analytical Group or Method: Volatile Organics / TO-15
Concentration Level: All
QC sample or measurement performance Measurement Performance Criteria

Data Quality Indicator (DQI)

activity

Contamination

Method Blank

No Target Compound >=RL

Accuracy / Bias

Laboratory Control Sample

70-130% recovery with provisory analytes within 60-140%. Marginal
exceedence limit of 60-140% / 50-150% allowed based on # of target
analytes

Accuracy / Bias

Surrogate

60-140% R

Precision

Laboratory Duplicate

Advisory limit of RPD £ 50% for air samples
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Quiality Assurance Project Plan (QAPP)
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QAPP Worksheet #13 - Secondary Data Criteria and Limitations

DATA TYPE

SOURCE

DATA USES RELATIVE TO THE CURRENT
PROJECT

FACTORS AFFECTING THE RELIABILITY OF DATA
AND LIMITATIONS ON DATA USE

Interviews and Aerial
Inspection

Ohio EPA, Preliminary
Assessment for the South
Dayton Dump and Landfill

(1985)

Preliminary identification of hazardous
chemicals at the Site that pose a
potential threat to groundwater and
the GMR.

Identified groundwater flow direction.

Based on CRA's review, it appears that the
determination of groundwater flow directions
was not made on the basis of monitoring well
information — no wells were present at the
time

Screening Site Inspection
(SS1) including collection
and analysis of surface
and subsurface soil
samples

Ecology and Environment, Inc.

(EEI), Screening Site Inspection
Report for South Dayton Dump,
Moraine, Ohio. Prepared by EEI
on behalf of the USEPA(1991)

Identified VOCs, PAHs, PCBs, and
metals at concentrations greater than
background in surface and subsurface
soil samples at identified locations

Investigation limited to nine surface samples
and two subsurface samples

No groundwater analysis

Sample locations are approximate

Focus Site Inspection (FSI)
including Site inspection,
review of available
information

PRC Environmental
Management, Inc. (PRC),
Focused Site Inspection

Prioritization Site Evaluation
Report for South Dayton Dump
(1995)

Evaluated potential threat to human
health and the environment based on
available information

Recommended the installation and
sampling of groundwater monitoring
wells and collection and analysis of
surface water samples

No sampling was conducted during the 1995
FSIP

Collected soil and
groundwater samples for
lithologic description,
field screening and VOC
analysis.
Installed three permanent
groundwater monitoring
wells.

PSARA Technologies, Inc.
(PSARA),
Installation of Groundwater
Monitoring Wells at the South
Dayton Dump, Moraine Ohio.
Prepared on behalf of Ohio EPA
(1996)

Identified the presence of methane in
the sample headspace at five boring
locations

Identified VOCs in concentrations that
were less that MCLs but greater than
Tapwater criteria.

Investigation limited to seven locations

Three permanent monitoring wells were
installed without previous VAS investigations to
determine the depth of greatest groundwater
contamination

No stratigraphic log is available for DP&L
monitoring well (MW-104), which was sampled
as a background location
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
Revision 01

DATA TYPE

SOURCE

DATA USES RELATIVE TO THE CURRENT
PROJECT

FACTORS AFFECTING THE RELIABILITY OF DATA
AND LIMITATIONS ON DATA USE

Collection and analysis of
soil, sediment and
groundwater samples.

Ohio EPA, Site Team Evaluation
Prioritization Report, South
Dayton Dump and Landfill
(1996)

Ohio EPA concluded human health
soil, groundwater, sediments and
surface water and air exposure
pathways were all potentially
complete

Report noted that the presence of
PAHs in some of the samples could be
attributed to the Valley Asphalt plant

Evaluation of site-related contaminants is
somewhat qualitative, as no statistical
evaluation of background soil and water
quality was completed

Unknown sample collection methods

Site Investigations
including groundwater
monitoring well
installations, groundwater
sampling and analysis and
water level
measurements

Payne Firm, Inc. (PFI),
Groundwater monitoring well
installations, groundwater
sampling, analyses, and water
level measurements
(1998-2005)

Collected ten rounds of groundwater
samples and analyzed for VOCs, metals
and Natural Attenuation Indicators
Confirmed the presence of chlorinated
solvents and inorganic chemicals at the
Site

Concluded that natural degradation of
VOCs was occurring at the Site
Collected and analyzed surface water
and sediment samples at the Quarry
Pond in 1999 and 2000 for VOCs and
TOC.

None of the surface water or sediment
samples contained detectable
concentrations of VOCs

PFl noted that seasonal fluctuations in water
table depth often result in variations in
groundwater flow direction(s) and hence may
affect groundwater quality at a given
monitoring well location at a particular time,
which was not supported by repeated sample
events scheduled to coincide with variations in
flow direction.

Target Compound List (TCL) analysis was not
completed on the groundwater samples

Composite waste sample
analysis on soil and
drummed wastes

TCA Environmental (TCA),
Environmental Remediation
Report at Valley Asphalt.
Prepared for Valley Asphalt
(2000)

Five drums containing a solid material
were removed. The material removed
was classified as a "characteristic
hazardous waste", pursuant to RCRA
and 40 CFR Part 261 Subpart C, {lead
and cadmium) with PCBs, and disposed
of at the Clean Harbors facility in
Cincinnati, Ohio.

One drinking water well and one
production well were located in the
vicinity of the excavated area

The TCA report does not describe the condition
of the excavation prior to backfilling. However,
CRA spoke with Dale Farmer, Ohio EPA's
On-Scene Coordinator (OSC) on December 15,
2006 who advised that the drums encountered
had been crushed prior to excavation, and that
there was a corner of a drum and other debris
visible in the side wall of the excavation.
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QAPP Worksheet #14 - Summary of Project Tasks

SAMPLING AND ANALYSIS TASKS
See Data Quality Objectives Tables, Worksheet #11-1 to Worksheet #11-6.

Sampling Tasks:

*  Water (Groundwater, Surface water): VOC 5030B/8260B, SVOC 3520/8270, Pesticides 3520C/8081A, PCB 3520C/8082, Metals
3051/6010B/200.7, Mercury 7470A, Herbicides 8151A, Cyanide 9012A/335.2, 335.4, Alkalinity 310.1/2320B, Anions
300/9056A, Sulfide 90308/9034, pH 150.1/4500H+B/9040,

Analysis Tasks:

*  Soil and Fill {Surfical, Sub-surface, Sediment): VOC 5035/8260C, SVOC 3540/8270, Pesticides 3540C/8081A, PCBs 3540C/8082,
Metals 3050/6010, Mercury 7471, Herbicides 8151A, Cyanide 9012A, Sulfide 9030B/9034, pH 9045

¢  Vapor intrusion Activities (Soil Gas. Sub-slab, Indoor air, Qutdoor air, Crawl space, if necessary): TCLVOCs/TO15_OH

*  Waste characterization (Soil cutting, Purged Groundwater): VOC 5030B/8260B, SVOC 3520/8270, Pesticides 3520C/8081A,
PCB 3520C/8082, Metals 3051/6010B/200.7, Mercury 7470A, Herbicides 8151A, Cyanide 9012A/335.2, 335.4, Sulfide
90308B/9034, pH 150.1/4500H+B/9040, Flashpoint 1010

The samples will be collected and processed, and the laboratory waste will be disposed of as described in the laboratory SOPs
{Laboratory Sample Analysis SOPs-Appendix D, Laboratory Sample Preparation SOPs-Appendix E, and Laboratory Support
SOPs-Appendix F). QA samples will be collected as described in Worksheet #20. All the following QC checks will be performed as
applicable to the specific method: tuning, initial calibration, continuing calibration checks, laboratory control samples (LCS),
surrogates, method blanks, instrument blanks, and all other applicable QC as defined in the analytical methods.

Quality Control Tasks:

Secondary Tasks: See Worksheets #13
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DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS

Data Management Tasks: Field data reduction ~ Raw data from field measurements and sample collection activities will be recorded as specified in the Field
Sampling Plan (CRA, 2013). Only direct-reading instrumentation will be employed in the field. The CRA Project Manager or
designee will proofread all forms and notebooks to determine if transcriptionerrors have been made by the field crew.

Laboratory data reduction —TestAmerica-North Canton (TA-NC) and TestAmerica-Knoxville (TA-KX) will perform in-house
analytical data reduction under the direction of the laboratory QA/QC Managers. The laboratory QA/QC Managers will be
responsible for assessing data quality and advising of any data that were rated "preliminary" or "unacceptable" or of other
notations that would caution the data user of possible unreliability. Data reduction, by the laboratory, will be conducted as
follows:

¢ The analysts who produced the laboratory data will first conduct a systematic review (Level 1 Review).

*  An experienced peer, supervisor, or designee will examine the data (the Level 2 Review) to ensure that the Level 1 review has
been completed correctly and thoroughly. Following the Level 2 review, the data will be turned over to the Laboratory
Project Manager for a third-level review.

* The Project Manager will review the data for completeness and attainment of quality control criteria as outined in the USEPA
methods and for overall reasonableness.

*  The Project Manager will verify the accuracy and completeness of the final reports.

* The Laboratory QA/QC Manager and the supervisor of the pertinent analytical section, in conjunction with the CRA QA
Officer, will decide whether any sample reanalysis is required.

Data reduction procedures are included in the USEPA-approved methods and associated laboratory SOPs

Field data reporting— Field data reporting will consist of field logs and calibration and measurement records documenting site
activities as described in the Field Sampling Plan (CRA, 2013) and on the sample Chain-of-Custody (COC) Records.
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DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS

Data Management Tasks: Laboratory data reporting~ The analytical laboratories will prepare and retain full analytical and QC documentation. Such
retained documentation need not be on hard (paper) copy, but may be in other storage media (e.g., computer diskette or
magnetic tape). As needed, TA-NC, TA-KX, or affiliate laboratory will supply a hard copy of the retained information.

(continued)

TA-NC, TA-KX, or affiliate laboratory will provide the following information in each analytical data package submitted:

« Dated cover sheets, signed by the TA-NC, TA-KX or affiliate laboratory Project Manager, listing a laboratory batch number; the
analyses performed; the number of samples and respective matrices; the project name and number; narrative comments
describing deviations from intended analytical strategy, and any problems encountered in analysis; a discussion of any
laboratory quality control checks that failed to meet project criteria; and the signature of the laboratory QA/QC Manager

» Tabulated results of inorganic and organic compounds identified and quantified, including sample preparation and analysis
dates, and cross-references of laboratory and field sample identification numbers.

»  Analytical results for QC sample spikes and sample duplicates; initial and continuing calibration verifications of standards and
blanks; standard procedural blanks; laboratory control samples; and the data produced by ICP interference check samples, as
appropriate for the specified analyses.

« Tabulation of Method Detection Limits, as appropriate

»  Raw data system printouts (or legible photocopies) identifying the date of analyses, the mass spectra tuning data, the name of
the analyst, the parameters determined, the initial and continuing calibration, the calibration verification summary, the
method blanks, the sample and any dilutions, sample duplicates and spikes, chromatograms, GC/MS spectra, computer
printouts, internal standard area and RT summary, cleanup information, control samples, ICP outputs, and inter-element
correction data.
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DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS

A report will be prepared containing a QA/QC section summarizing the quality of the data. The QA report prepared by CRA will
address the assessment of data precision, accuracy, completeness, and comparability; the results of performance audits, if any;
the results of system audits; any reported non-conformances; any significant QA/QC problems and recommended solutions; the
results of corrective actions since the last report; and approved revisions for the intended purposes based on an evaluation of
compliance with control limits, the results of audits, and compliance with the procedures specified in the QAPP and the FSP. The
report will indicate whether the QA objectives were met and whether the data can be used.

Documentationand records:

Appropriate records will be maintained to provide adequate documentation of the entire data generation process, including field
sampling and laboratory analysis:

Field documentation — Field personnel will develop and retain comprehensive records of field activities, including field sampling,
field analysis, and sample COC Record, to allow a reconstruction of field events and sample handing during data review and
interpretation.

Laboratory project files —~ TA-NC, TA-KX or affiliate laboratory will maintain a file for pertinent project information, including COC
Records; other custody documents (air bills, etc.); work orders; Sample Receipt Acknowledgment Forms, if any; instrument
detection limit and control limit tabulations; all raw analytical data on bench sheets; laboratory data; and project communication
records. Such retained documentation need not be on hard (paper) copy, but may be in other storage media {e.g., computer
diskette or magnetic tape). As needed, TA-NC, TA-KX or subcontractor laboratory will supply a hard copy of the retained
information.

Laboratory notebooks ~ Loghooks, bench sheets, instrument notebooks, and instrument printouts will be retained as part of the
permanent laboratory record, including the associated quality controls. Each page in the laboratory logbooks and bench sheets
will be signed and dated by the analyst, and errors will be crossed out in indelible ink. System printouts of raw inorganic and
organic data will include dates of analyses; analyst's name; parameters determined; calibration curve; calibration verifications;
method blanks; sample number and dilutions performed; and sample duplicates, spikes, and control samples. Internal laboratory
QC sample results will be indicated on the analytical bench sheets and will include sample spikes, sample duplicates, initial and
continuous calibration verification of standards and blanks, standard procedural blanks, laboratory control samples, ICP serial
dilutions, and ICP interference check samples.
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DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS

Documentationand records: | Computerand hard copy storage - All electronic files and deliverables will be retained by the laboratory for no less than 5 years.
TestAmerica Laboratories or its designated representatives will retain copies of the analytical data reports according to the
requirements of the laboratory QA Manual. All field records will be kept in the central project file at the CRA offices at Niagara
Falls, Waterloo, or Cincinnati, and in electronic files; and records will be included in project reports, as appropriate or upon
request by the USEPA RPM.

(continued)

Records will be reviewed by the CRA Project Manager for consistency with the planned activities, and any concerns will be
discussed with the Field QA Officer. Field performance and field system audits will also be performed, as discussed below and in
Worksheets #31 and 32.

Laboratory data reporting— Analytical data for this project will be reported in both an electronic data deliverable (EDD) and an
analytical data package. The EDD will be generated by TA-NC, TA-KX or affiliate laboratory and will be used by CRA to facilitate
loading the analytical data into the project database. The Laboratory QA/QC Manager will perform a final review of the report
summaries and case narratives to determine if the report meets project requirements. The task of reporting laboratory data to
the USEPA will begin after the data review activity has been concluded. The validated analytical data will be provided to the
USEPA in accordance with the project schedule (Worksheet #16). In addition to the COC Record, TA-NC, TA-KX or affiliate
laboratory:

* Case narrative ~ Date of issuance; laboratory analysis performed; any deviations from required analytical methods; laboratory
sample lot numbers; numbers of samples and respective matrices; QC procedures used and references to the acceptance
criteria; laboratory report table of contents; project name and number; condition of samples upon receipt; dates of
extraction, preparation, and analysis; discussion of whether or not sample holding times were met; discussion of technical
problems or other observations that may have created analytical difficulties; discussion of any laboratory QC checks that
failed to meet project criteria; signature of the laboratory Project Manager, and copies of the COC Records

* Chemistrydata package — Run log, summary page indicating dates of analyses for samples and laboratory QC checks,
cross-referencing of laboratory sample to project sample identification numbers, adequately described data qualifiers, sample
preparation and analysis methods, sample results, matrix spike and matrix spike duplicate (MS/MSD) recoveries, laboratory
control sample recoveries, method blank results, and surrogate recoveries
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DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS

Documentationand records: Groundwater data will be reported in micrograms per liter (ug/L). Results between the laboratory Method Detection Limit (MDL)
and the Quantitation Limit (QL) will be reported. Data retained in the project database may be converted to units other than
those reported by the laboratories. Sample results will not be corrected for contamination found in laboratory blanks. However,
sample results may be qualified as not detected based on laboratory, field, and/or trip blank contamination.

(continued)

TA-NC, TA-KX or affiliate laboratory will provide the following information in each analytical data package submitted:

« Dated cover sheets, signed by the TA-NC, TA-KX or affiliate laboratory Project Manager, listing a laboratory batch number; the
analyses performed; the number of samples and the respective matrices; the project name and number; narrative comments
describing deviations from intended analytical strategy, and problems encountered in analysis; a discussion of any laboratory
quality control checks that failed to meet project criteria; and the signature of the laboratory QA Manager
* Tabulated results of inorganic and organic compounds identified and quantified, including sample preparation and analysis
dates, and cross-references of laboratory and field sample identification numbers
¢ Analytical results for QC sample spikes, sample duplicates, and blanks; initial and continuing calibration verifications of
standards and blanks; standard procedural blanks; laboratory control samples; and the data produced by inductively
coupled plasma (ICP) interference check samples, as appropriate for the specified analyses

*  Tabulation of Method Detection Limits, as appropriate

¢ Raw data system printouts (or legible photocopies) identifying dates of analyses, mass spectra tuning data, name of
analyst, parameters determined, initial and continuing calibration, calibration verification summary, method blanks,
sample and any dilutions, sample duplicates and spikes, chromatograms, gas chromatograph/mass spectrophotometer
(GC/MS) spectra, computer printouts, internal standard area and retention time (RT) summary, cleanup information,
control sample results, ICP outputs, and inter-element correction data
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS
Performance and system audits will be completed in the field and laboratory, as described below and in Worksheets #31 and 32.

Assessment/Audit Tasks

Field audits ~ The Project Manager will monitor day-to-day field performance through daily communications with the on-site field
staff. In addition, field performance audits and field system audits will be performed, as follows:

*  Field performance audits ~ Field performance audits will be conducted in order to confirm that the activities are being
performed according to the established plans. The field performance audit(s) will be performed by the Senior Consultant
QA Manager (or his/her designee), at a frequency that is appropriate for the field activities being performed. The audit(s)
will include a discussion of the project progress with the Project Manager and/or the review of field reports, as
appropriate. The Senior Consultant QA Manager will record and document any observations made during field system
audits, and will discuss the audit and any recommended changes/deviations to the field procedures with the Project
Manager.

*  Field system audits ~ Field system audits will be performed by the CRA QA Officer, including a review of rinse and trip
blank data to identify potential deficiencies in field sampling and decontamination procedures, and a comparison of the
scheduled QA/QC activities described in this QAPP with the QA/QC procedures being performed on the project. Field
system audits will be performed at a frequency appropriate for the field activities. The CRA QA Officer will record and
document any observations made during field system audits, and will discuss the audit and any recommended
changes/deviations to the field procedures with the Project Manager.

Laboratoryaudits— Laboratory audits will be performed, as follows:

* Internalaudits — The Laboratory QA/QC Manager (or his/her designee) will conduct internal laboratory audits
periodically. This will include an overall evaluation of the performance of laboratory staff and a comparison of laboratory
procedures with the laboratory QA Manual and SOPs. Results of the audits will be summarized and distributed to
appropriate laboratory staff.

* Externalaudits ~ The CRA QA Officer will review the laboratory QA Manual and applicable SOPs, and will discuss
laboratory procedures with the Laboratory QA/QC Manager prior to the start of project sampling. The CRA QA Officer
will record and document any observations made during the review. In addition, as a participant in state and federal
certification programs, the laboratory is audited by representatives of the regulatory agency issuing certification. Audits
include a review of sample handling and tracking documentation, analytical methodologies, analytical supportive
documentation, and final reports. The audit findings are documented and submitted to the laboratory for corrective
action, if necessary.
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS

Corrective action ~ Corrective actions are required when field or analytical data are not within the objectives specified in this

QAPP, as follows:

*  Field measurement corrective action — Corrective action in the field may be necessary when the sample network is changed
(i.e. more/fewer samples, sampling locations other than those specified in the FSP, etc.), or when sampling procedures and/or
field analytical procedures require modification in response to unexpected conditions. Technical staff and project personnel
will be responsible for reporting all suspected technical or QA non-conformances or deficiencies of any activity or issued
document by reporting the situation to the CRA Project Manager or designee. The CRA Project Manager will assess the
suspected problems in consultation with the CRA QA Officer or designee, and will assist in making a decision based on the
potential for the situation to impact the data quality. If it is determined that the situation warrants a reportable
nonconformance requiring corrective action, the CRA Field QA Officer will initiate a nonconformance report. If appropriate,
the CRA Field QA Officer will ensure that no additional work that is dependent on the nonconforming activity is performed
until the corrective actions are completed.

* Laboratory corrective action ~ Corrective actions are required whenever an out-of-control event or potential out-of control
event is noted. Corrective actions may be necessary if any of the following occur:

- QCdata are outside the warning or acceptable windows for precision and accuracy

- Blanks contain target analytes above acceptable levels.

- Undesirable trends are detected in spike recoveries or the RPD between duplicates

- There are unusual changes in detection limits

- Deficiencies are detected by the Laboratory Manager during internal or external audits or from the results of
performance evaluation samples

- Inquiries concerning data quality are received.

Assessment/Audit Tasks
(continued)

Corrective actions should be timely, and they should determine the root cause and evaluate any propagation of the error or
problem. The investigative action taken is somewhat dependent on the analysis and the event. Corrective action in the
laboratory may occur prior to, during, or after the initial analysis. Corrective action is under the supervision of the Laboratory
Project Manager and Laboratory QA Officer. Following a consultation with laboratory scientists, technicians, and team leaders, it
may be necessary for the Laboratory Manager to approve the implementation of the corrective action. Some conditions during or
after analysis may automatically trigger corrective action or optional procedures. These conditions may include dilution of
samples, additional sample extract cleanup, and automatic reinjection/reanalysis when certain quality control criteria are not met.
TA-NC, TA-KX or affiliate laboratory corrective action procedures are documented in Laboratory SOPs specifying corrective action
to be taken when an analytical error is discovered or the analytical system is found to be out of control.

1 CONESTOGA-ROVERS
8 ASSOCIATES

038443 (29)
November 2014 99



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

DATA MANAGEMENT, DOCUMENTATION, RECORDS, AND AUDIT TASKS

Depending on the problem, the corrective action employed may be formal or informal. On-the-spot actions are used to correct
minor problems, such as recalibration, retuning, or a minor repair (e.g., replacement of a minor part) of a malfunctioning
instrument or the correction of poor analytical technique being used. Corrective action procedures may be handled at the bench
level by the analyst, who reviews the preparation or extraction procedure that was used for possible errors, and checks the
instrument calibration, spike, and calibration mixes, and the instrument sensitivity. These occurrences are documented in the
appropriate injection, run, or analysis logbooks. Similarly, routine instrument maintenance, malfunctions, and power failures are
also documented in the appropriate instrument maintenance logbooks. If the problem persists or cannot be identified, the matter
may be referred to the laboratory team leader, and/or QA/QC Manager for further investigation. Occurrence of the problem, the
corrective action employed, and verification that the problem has been eliminated will be properly documented.

Assessment/Audit Tasks
(continued)

The corrective action procedure will be discussed with the Laboratory Project Manager, and full documentation of the corrective
action procedure, whether resolved or not, will be placed in the laboratory project file. Corrective actions specific to analytical
methods are discussed in the operational-specific SOPs.

The USEPA RPM or the CRA QA Officer may request corrective action for any nonconformance identified by audits or
data validation.

Corrective action during data validation and data assessment - The need for corrective actions may be identified during data
validation or data assessment. Potential types of corrective action may include re-sampling by the field team or
reinjection/reanalysis of samples by the laboratory. Data validation corrective actions may include notification of the laboratory
of incomplete or erroneous reports and a request for issuance of corrected versions. When the CRA QA Officer identifies a
corrective action situation, the CRA Project Manager will approve the implementation of corrective action, including possible
re-sampling. The CRA QA Officer will notify the laboratory of incomplete or erroneous reports and will request the issuance of
corrected versions. All corrective actions will be documented. Final summary data tables will not be issued until all data have
been validated and all corrections have been made. Corrective action may include the following:

*  Reanalysis of samples, if holding time requirements permit
*  Re-sampling and analysis

¢ Evaluation and amendment of sampling procedures

¢ Evaluation and amendment of analytical procedures

Data review tasks: See Worksheets #36 and 37.
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TABLE 15.1 Page 1of1

SOIL SCREENING LEVELS
QUALITY ASSURANCE PROJECT PLAN
SOUTH DAYTON DUMP AND LANDFILL

MORAINE, OHIO
Project Action Limits Project Action Limits Quantitation Limit Method Detection Limit
USEPA Regional Screening Levels (Rsts) ™/ logical i I | Screening
Levels Values 114
Residential Soil Industrial Soil

—sto/kg sa/kg ug/kg pa/kg pa/kg ug/kg
Parameter
Volatile Organic Compounds
Chlorobenzene 28,000 130,000 13,100 50 5 0.33
Ethylbenzene 5,800 25,000 5,160 50 5 0.26
Tetrachloroethene 8,100 39,000 9,920 10 5 0.52
Vinyl chloride 59 1,700 646 10 5 0.39
Semi-Volatile Organic Compounds
Benzo(a)anthracene 150 2,900 5,210 - 6.67 0.63
Benzo{a)pyrene 15 290 1,520 100 6.67 0.64
Benzo(b)fluoranthene 150 2,900 59,800 - 6.67 0.59
Benzo(k)fluoranthene 1,500 29,000 148,000 - 6.67 0.68
Dibenz(a,h)anthracene 15 290 18,400 - 6.67 0.66
Indeno(1,2,3-cd)pyrene 150 2,900 109,000 - 6.67 0.35
Naphthalene 3,800 17,000 99.4 100 6.67 0.82
Metals
Antimony 3,100 47,000 142 3,500 1,000 3%0
Arsenic 670 3,000 5,700 10,000 1,000 300
Cobalt 2,300 35,000 140 20,000 5,000 160
Copper 310,000 4,700,000 5,400 40,000 2,500 740
Iron 5,500,000 82,000,000 - 200,000 10,000 4900
Lead 400,000 800,000 53.7 50,000 300 1%0
Manganese 180,000 2,600,000 - 100,000 1,500 74
PCBs
Aroclor-1016 (PCB-1016) 400 5,200 - - 33 21
Aroclor-1221 (PCB-1221) 150 660 - - 33 16
Aroclor-1232 (PCB-1232) 150 660 - - 33 14
Aroclor-1242 (PCB-1242) 240 1,000 - - 33 13
Aroclor-1248 (PCB-1248) 240 1,000 - - 33 17
Aroclor-1254 (PCB-1254) 110 1,000 - - 33 17
Aroclor-1260 (PCB-1260) 240 1,000 - - 33 17
Total PCBs - - 0.332 20 - -
Pesticides
Dieldrin 33 140 2.38 05 17 0.47
Notes:

- - Not applicable.
[1] - United States Environmental Protection Agency Regional Screening Levels (RSL), May 2014, based on Target Cancer Risk of 1£-06, and Total Hazard Quotient of 0.1.

[2] - United States Environmental Protection Agency RCRA Ecological Screening Levels, August 22, 2003

[3]- G.P. Friday, 1998. Ecological Screening Values for Surface Water, Sediment, and Soil. Wesinghouse Savannah River Company. Report WSRC-TR-98-00110
[4] - USEPA. 2001. Supplemental Guidance to RAGS: Region 4 Bulletins, Ecological Risk Assessment. Originally published November 1995. Website version last updated November 30, 2001: http://www.epa.gov/regiond/superfund/programs/riskassess/ecotbul.htmi
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D Task Name iuration istart Finish 2013 2014 2015 2016 2017
i Cll‘ Q2 . a3 Q4 Qi Q2 a3 ) Q4 Q1 Q2 Q3 Q4 Qi Q2 Qa3 Qa4 Qi Q2.
| i siFrimiAaimMisis A sio/N[D siF mMia M Jj JlaisioiniD FIMIAIM J J A S/OIN DiJ FIM AM JiJ AISIOIN DiJ F MiAIM{J ]

1 SHALLOW GROUNDWATER INVESTIGATION AND DELIVERABLES {1} 507 days Mon2/4/13 Tue 1/13/15
2 Phase 1A - Shallow Data Gap igation [1] 345days  Mon2/4/13  Fri5/30/14
3 Submit Draft Work Plan 41days  Mon2/4/13 Mon4/1/13
7 USEPA Review and Comment 2idays  Tue4/2/13  Tue4/30/13 3
5 Submit Final Work Plan and USEPA approval 1day Fri5/10/13 Fri5/10/13 4 Mﬁ}o
& Field Work: Data Gap Area Investigation 23 days Mon 6/10/13 'Wed 7/10/13 5FS+10 days S
7 Summarize results; Propose Locations for Phases 1B and 2A investigations with rationale 31days  Fri8/9/13 Frig/20/13  6FS+10days s
) In-person Meeting regarding next steps for developing workplans and data collection 1 day Tue7/23/13  Tue7/23/13 T
9 Conference call to discuss results and proposed locations 1 day Thu 9/5/13 Thu 9/5/13 T |
10 USEPA Review and Comment 10days  Thu10/17/13 Wed 10/30/13 7 %
11 Submit Revised Phase 1A Summary and Proposal for Phase 1B and Phase 2A 57 days Thu 10/31/13 Fri1/17/14 10 Sesss—
12 USEPA Review and Comment, and Approval of Proposed Locations 65days  Mon3/3/14 Fri5/30/14 11 Tones
13 QU1 RI/FS Report 121days Mon7/7/14 Mon12/22/14 )
14 Submit Draft Report 60days Mon7/7/14  fri9/26/14 RN
15 USEPA Review and Comment 22days  Mon9/29/14 Tue10/28/14 14 [\
16 Conference call to discuss USEPA comments on OU1 RI/FS Draft Report 1 day Wed 10/29/14 ‘Wed 10/29/14 15 ;
17 Submit Final RI/FS Report 22 days Wed 10/29/14 Thu 11/27/14 15
18 | USEPA Approval 17days  Fri11/28/14 Mon12/22/14 17 RS
19
20
a 25, “/0U2 RI/FS Work Plan 187days Thu9/12/13 Fri5/30/14
22 | Submit Draft Report to USEPA 1day Thu9/12/13  Thu9/12/13
23 USEPA Review and Comment 51 days Frigf13/13 Fri11/22/13 22
24 Conference call to discuss USEPA comments on OU2 RI/FS Work Plan 1day Thu 12/12/13 Thu 12/12/13 23
25 submit Revised Work Plan 50days  Mon11/25/13 fri1/31/14 23
26 | USEPA Review and Comment 48days  Mon2/3/14 Wed4/9/14 25
27 | Submit Revised Work Plan 15days  Thu4/10/14 Wed4/30/14 26
28 | USEPA Review and Comment and Approval 20days _ Thu5/1/14 _ Wed5/28/14 27
29 Submit updated Quality Assurance Project Plan (QAPP) 1 day Fri5/30/14  Fri5/30/14  27FS+21days
30
31 |0U2 REMEDIAL INVESTIGATIONS AND DELIVERABLES 285days Mon6/23/14 Fri7/24/15
32 0U2 Soil Investigation 115days Mon 6/23/14 Fri11/28/14
33 Field Work: OU2 Phase 1A & 1B Soil Investigation 19days  Mon 6/23/14 Thu7/17/14 28FS+13 days S
34 Summarize results 20 days Frig/1/14 Thu 8/28/14  33FS+10 days :\\ Sy
35 Conference call to discuss results and proposed additional locations 1 day Fri8/15/14  Frig/15/14  3455+10 days i |
36 Submit summary of OU2 Soil Phases 1A & 1B restilts, and proposal for OU2 Soil Phase 2 1 day Frig/29/14  Frig/29/14 34,35 A4
investigative locations (if necessary)
37 | USEPAReview and Comment 21days  Mon9/1/14 Mon9/29/14 36 S
38 Submit Revised OU2 Soil Investigation Summary, and Phase 2 Proposal (if necessary) 15days  Tue9/30/14 ‘Mon 10/20/14 37
39 USEPA Review and Approval 10 days Tue 10/21/14 Mon 11/3/14 38
40 Field Work: OU2 Phase 2 Soil Investigation 10days  ‘Mon11/17/14 Fri11/28/14 _39FS+9 days
41 ‘OU2 SURFACE WATER AND SEDIMENT INVESTIGATIONS 265days Mon7/21/14 Fri7/24/15
@ Field Work: OU2 Surface Water and Sediment Investigation (1st sampling event) 10days  Mon 7/21/14 Fri8/1/14 28FS+37 days S
43 Field Work: OU2 Surface Water Investigation (2nd sampling event) 10 days Mon 4/13/15 Fri 4/24/15 42FS+180 days
44 Summarize results 20days  ‘Mon5/11/15 Fri6/5/15 43FS+10 days
45 Submit Draft OU2 Surface Water and Sediment Investigation Summary Letter Report and propose 1 day Fri6/s/15 Fri6/5/15 44FF
o additional investigation locations (if necessary)
26 USEPA Review and Comment 20days  Mon6/8/15 Fri7/3/15 a5
47 Submit Final OU2 Surface Water and Sediment Investigation Summary Letter Report 15days  Mon7/6/15 Fri7/24/15 46
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
s
Task (SUNUTONNG  Summary [PSSSSSSSSSE 0 External Milestone @ Inactive Summary b S Manual Summary Rollup s sssssss Finish-only 3
Project: USEPA_OU2 RI-FS draftSc . .
Date: Fi 5/9/14 split e Project Summary SSSSSSSSE  Inactive Task Manual Task ENNNTNNNNNI - Manuat Summary PSSSSSSSSSE Deadline &
Milestone © External Tasks SN nactive Milestone § Duration-only SONNENENN start-only C Progress
{11~ As required by the Dispute Resolution, dated December 15, 2010 Page 1

12]- Corresponds to Phase 2A or Phase 28, detailed in the Final Work Plan for Operable Unit One (OU1) Groundwater and Data Gap investigation - Phase 1A (Work Plan), dated May 10, 2013
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D Task Name
65
66 USEPA issuance of a new ASAOC_1
1 USEPA issuance of a new ASACC
67 PRELIMINARY OU2 INVESTIGATIONS AND DELIVERABLES 21
68 | Phase 2A - OU2 VAS GW Investigation [2]
69 Field Work: Advance VAS Boreholes
70 Summarize results
71 Conference call to discuss results and proposed additional locations.
72 Submit proposal for Phase 2B and further VAS investigation locations (if required)
73 USEPA Review, Comment and Approval of Proposed Locations
74 Phase 1/2B - Permanent Well installation [2]
75 Field Work: Installation of Permanent Wells
76 Field Work: Development and sampling newly installed permanent wells (1st sampling event}
R Summarize results of 1st GW sampling event
78 Field Work: Sample newly installed monitoring wells (2nd sampling event)
7 Summarize results of 2nd GW sampling event
80 Conference call to discuss results and proposed locations
81 Submit proposal for further investigative locations (if required)
82 USEPA Review and Comment and Approval of Proposed Locations (if required)
83 _0U2 REMEDIAL INVESTIGATIONS AND DELIVERABLES
84 OU2 GROUNDWATER INVESTIGATION
85 Submit OU2 GW Letter Work Plan (based on results of OU2 Soil Phases 1A & 1B investigations)
86 USEPA Review and Comment
87 Conference call to discuss USEPA Comments on Draft OU2 GW Letter Work Plan
ES Submit revised OU2 GW Letter Work Plan
8 | USEPA Review and Approval of Final OU2 GW Letter Work Plan
90 Field Work: OU2 GW Investigation
o1 Field Work: OU2 GW monitoring well sampling (1st sampling event)
92 Field Work: OU2 GW monitoring well sampling (2nd sampling event)
93 Summarize results
94 Submit OU2 GW Investigation Summary Letter Report and propose additional investigation
5 | locations (if necessary)
s USEPA Review and Comment
96 Submit Final OU2 GW Investigation Summary Letter Report
97 OU2 SOIL GAS INVESTIGATIONS (IF NECESSARY)
%8 | Submit OU2 Soil Gas Letter Work Plan (Based on results of OU2 GW and Soil Investigations)
99 USEPA Review and Comment
100 Conference Call to discuss USEPA Comments on Draft OU2 Soil Gas Letter Work Plan
101 Submit revised OU2 Soil Gas Letter Work Plan
102 USEPA Review and Approval of Final OU2 Soil Gas Letter Work Plan
103 Field Work: OU2 Soil Gas investigations
104 Summarize Results
105 Submit Draft OU2 Soil Gas Investigation Summary Letter Report and propose additional
investigations (if necessary)
106 USEPA Review and Comment
107 Submit Final OU2 Soil Gas Investigation Summary Letter Report
108
109
110
11
112
1137
114
115
116
117
118
119
120
121
122
123
124
125
126
17

Duration

Odays

0 days
270 days
70 days
25 days
25 days
1 day

1 day

10 days
150 days
15 days
10 days
15 days
10 days
20 days
1 day

1 day

10 days
713 days
281 days
1 day

20 days
1day

15 days
10 days
15 days
10 days
10 days
20 days
1day

20 days
14 days
154 days
1 day

20 days
1day

15 days
20 days
20 days
20 days
1day

20 days
15 days

istart

Mon 9/1/14
Mon 9/1/14
Tue 9/16/14
Tue 9/16/14
Tue 9/16/14
Tue 11/4/14
Tue 11/18/14
Mon 12/8/14
Tue 12/9/14
Tue 3/3/15
Tue 3/3/15
Tue 3/17/15
Tue 4/14/15
Tue 7/21/15
Tue 8/18/15
Tue 9/1/15
‘Mon 9/14/15
Tue 9/15/15

kWed 11/5/14

Tue 6/2/15
Tue 6/2/15
Wed 6/3/15
Mon 7/6/15
Wed 7/1/15
Wed 7/22/15
Wed 8/19/15
Wed 9/16/15
Wed 3/16/16
Wed 4/13/16
Wed 5/11/16

Thu 5/12/16
Thu 6/9/16

Finish

Mon 9/1/14
Mon 9/1/14
Mon 9/28/15

Mon 12/22/14

Mon 10/20/14
Mon 12/8/14
Tue 11/18/14
Mon 12/8/14
Mon 12/22/14
Mon 9/28/15
Mon 3/23/15
Mon 3/30/15
Mon 5/4/15
Mon 8/3/15
Mon 9/14/15
Tue 9/1/15
Mon 9/14/15
Mon 9/28/15
Fri 7/28/17
Tue 6/28/16
Tue 6/2/15
Tue 6/30/15
Mon 7/6/15
Tue 7/21/15
Tue 8/4/15
Tue 9/8/15
Tue 9/29/15
Tue 3/29/16
Tue 5/10/16
Wed 5/11/16

Wed 6/8/16
Tue 6/28/16

Mon 11/16/15 Thu 6/16/16
Mon 11/16/15 Mon 11/16/15

Tue 11/17/15
Thu 12/17/15
Fri 12/18/15
Fri1/8/16

Fri 2/19/16
Fria/1/16
Thu 4/28/16

Fri4/29/16
Fri5/27/16

Mon 12/14/15
Thu 12/17/15
Thu 1/7/16
Thu 2/4/16
Thu 3/17/16
Thu 4/28/16
Thu 4/28/16

Thu 5/26/16
Thu 6/16/16

2016 2017

Qi Q2

a3 Q4 Qi Q2

iD

i

FiMiAiM

66

P!

66FS+10 days
69FS+10 days
7055+10 days
7OFF,71

72

73FS+50 days
7555+10 days
76FS+10 days
76FS+80 days
78FS+10 days
7955+10 days
79FF

81

S

[ —

Jials oinipisirimiaimiyiy

77FS+20 days
85

86FS+3 days
86

88

89FS+10 days
90FS+5 days
91FS+120 days
90FS+10 days,9
93

94
95

91FS+33 days
9
99FS+2 days
100

101

102F5+10 days
103FS+10 days
104FF

®

105
106

Task (NN Summary PE==—===  External Milestone © Inactive Summary ESSSSESEEG Manual Summary Rollup s ssssssss Finish-only
Project: USEPA_OU2 RI-FS draftsc . ! .
Date: Fri 5/9/14 spiit s Project summary SR Inactive Task Manual Task ENNENENNST  Manual Summary PSS Deadline
Milestone s External Tasks ADNDNININNY  nactive Milestone § Duration-only AN Start-only C Progress
{11 - As required by the Dispute Resolution, dated December 15, 2010 Page 2

12]- Corresponds to Phase 2A or Phase 28, detailed in the Final Work Plan for Operable Unit One (OU1) Groundwater and Data Gap investigation - Phase 1A (Work Plan), dated May 10, 2013
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D Task Name ‘uration  start Finish 2013 2014 2015 2016 2017
ai Q2. Qa3 Q4. Qi Q2 Q3 Q4 Qi Q2 Q3 Q4 i Qi Q2 Qa3 Qa4 Qi Q2.
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128
129 RISK ASSESSMENT FRAMEWORK 430days ‘Wed 11/5/14 Tue 6/28/16 ‘
130 Submit Risk Assessment Framework 25days  Mon11/3/14 Fri12/5/14 66
131 USEPA Review and Comment 25days  Mon 12/8/14 Fri1/9/15 130
132 Conference Call to discuss USEPA Comments 1day Thu 1/15/15 Thu 1/15/15 131FS+3 days
133 Submit Revised Risk Assessment Framework 20 days Mon 1/12/15  Fri2/6/15 131 ‘{\\\\
134 USEPA Review and Comment 31days Mon2/9/15 Mon3/23/15 133 SSN
135 Submit Final Risk Assessment Framework 20 days Tue 3/24/15 'Mon 4/20/15 134 %
136 SCREENING LEVEL RISK ASSESSMENT 100 days ‘Wed 6/29/16 Tue 11/15/16
137 Submit Screening Level Risk Assessment Report 60days  Wed 6/29/16 Tue9/20/16 107,96,135 SSER
138 USEPA Review and Comment 20 days Wed 9/21/16 Tue 10/18/16 137 RS
139 Conference Call to discuss USEPA Comments 1 day Tue 10/25/16 Tue 10/25/16 [138FS+4 days T
140 Submit Final Screening Level Risk Assessment Report 20 days Wed 10/19/16 Tue 11/15/16 138 - 11/15
141 . QU2 RI/FS Summary Report 55days  ‘Wed 11/16/16 Tue 1/31/17 g
142 Submit OU2 RI/FS Summary Report (i RAO, data of remedial 20days  ‘Wed 11/16/16 Tue 12/13/16 107,96,140 T,
technologies) |
143 USEPAReview and Comment 20days  Wed12/14/16 Tue 1/10/17 142 RGN
144 Conference Call to discuss USEPA Comments 1day Tue 1/17/17  Tue1/17/17 143FS+4 days T
145 Submit Final Screening Level Risk Assessment Report 15 days Wed 1/11/17 Tue1/31/17 143 % 131
Task (NN Summary PSS External Milestone e Inactive Summary RESEEEEEEES . Manual Summary Rollup s ssssssss Finish-only
Project: USEPA_OU2 RI-FS draftSc . .
Dater Fri 5/9/14 spiit e Project Summary CRSSSSSSSSSSE  Inactive Task Manual Task NS Manuat summary s Deadline ¢
Milestone & External Tasks ANIEENENS  inactive Milestone § Duration-only AN start-only C Progress
{11~ As required by the Dispute Resolution, dated December 15, 2010 Page 3

12]- Corresponds to Phase 2A or Phase 28, detailed in the Final Work Plan for Operable Unit One (OU1) Groundwater and Data Gap investigation - Phase 1A (Work Plan), dated May 10, 2013
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

QAPP Worksheet #17 - Sampling Design and Rationale

Please refer to Steps 4 and 7 in the DQO tables, contained in Worksheets #11-1 through #11-6.
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

QAPP Worksheet #18 - Sampling Locations and Methods/SOP Requirements

SAMPLING NUMBER OF
LOCATION/ID ANALYTICAL CONCENTRATION SAMPLES (identify SAMPLING SOP RATIONALE FOR
NUMBER MATRIX GROUP LEVEL field duplicates) REFERENCE SAMPLING LOCATIONS
Water VOCs Low See Worksheet #21
Water SVOCs Standard See Worksheet #21
Water PCBs All See Worksheet #21
Water Pesticides All See Worksheet #21
Water Herbicides All See Worksheet #21
Water Dissolved Gases N/A See Worksheet #21 | Please refer to Steps 4
and 7 in the DQO
Wat Worksh #21
Sampling location ater Metals Al Please refer to See Worksheet tables, contained in
number to be Water Mercury All Steps 4 and 7 in the | See Worksheet #21 Worksheets #11-1
specified prior to Water Cyanide All, total DQO tables, See Worksheet #21 through #11-6 and
field work. Sample contained in Operable Unit Two
Wate ini See Worksheet #21
1D number to be ater Alkalinity All Worksheets #11-1 ce Workshe (OU2) Remedial
specified during Water Anions All through #11-6. See Worksheet #21 | jpyestigation/Feasibility
field work. Water TOC All See Worksheet #21 | Study (RI/FS) Work Plan
oH/ (CRA, 2014)
Water Corrosivity N/A See Worksheet #21
Water Sulfide All See Worksheet #21
Water Hardness Al See Worksheet #21
Water Flashpoint N/A See Worksheet #21
Water Dioxins& All See Worksheet #21

Furans

Soil VOCs Low See Worksheet #21 | please refer to Steps 4

Please refer to

Sampling location

number to be Soil SVOCs Standard Steps 4 and 7 in the | See Worksheet #21 and 7 in the. DQQ
specified prior to Soil PCBs Al DQO tables, See Worksheet #21 tables, contained in
field work. Sample Soil bestici contained in See Worksheet 421 Worksheets #11-1
ID number to be esticides All Worksheets #11-1 ce Worksnee through #11-6 and

specified during Soil Herbicides All through #11-6. See Worksheet #21 Operable Unit Two
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EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
SAMPLING NUMBER OF
LOCATION/ID ANALYTICAL CONCENTRATION SAMPLES (identify SAMPLING SOP RATIONALE FOR
NUMBER MATRIX GROUP LEVEL field duplicates) REFERENCE SAMPLING LOCATIONS
field work. Soil ICP Metals All See Worksheet #21 (0U2) Remedial
: Investigation/Feasibility
Soil Worksheet #21
: Mercury Al See Worksheet Study (RI/FS) Work Plan
Soil Cyanide All, total See Worksheet #21 (CRA, 2014)
Soil Total Solids,
%Moisture N/A See Worksheet #21
Soil Anions See Worksheet #21
Soil TOC See Worksheet #21
Soil pH/
Worksheet #21
Corrosivity N/A See Workshee
Soil Sulfide All See Worksheet #21
Soil Flashpoint N/A See Worksheet #21
Soil Dioxins&
o loxins All See Worksheet #21

Furans

Please refer to Steps 4
and 7 in the DQO

Sampling location tables, contained in

Please refer to

number to be . Worksheets #11-1
- . Steps 4 and 7 in the
specified prior to DQO tables through #11-6 and
field work. Sample . - Y Operable Unit Two
ID number to be Air VOCs in air All contained in See Worksheet #21 (0U2) Remedial

Worksheets #11-1

through #11-6. Investigation/Feasibility

Study (RI/FS) Work Plan
(CRA, 2014)

specified during
field work.
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

QAPP Worksheet #19 - Analytical SOP Requirements

CONTAINER(S)
ACCREDITATION | (number, size PREPARATION | ANALYTICAL
ANALYTE/ANALYTE METHOD/ EXPIRATION & type per HOLDING HOLDING
GROUP MATRIX sopP DATE sample) PRESERVATION TIME TIME
) i SW846 5030, pH =2 with HCI
Volatile Organic Water 8260 / 3x 40-mLVOA Cool to 4+ 2°C N/A 14 days
Compounds vials
NC-MS-019
SW846 3520,
Semi Volatile Organic 8270/ 1x 1-L Amber
490
Compounds Water NC-OP-037 Glass Bottle Cool to 4 £2°C 7 days 40 days
NC-MS-018
SW846 3520C,
PCB Water 8082/ 1x1-L Amber Coolto4+2°C 7 days 40 days
NC-OP-037, Glass Bottles
NC-GC-038
SW846 3520C
. 8081A / 1x1-L Amber .
Pesticides Water NC-GC-038, Glass Bottles Coolto4+2°C 7 Days 40 Days
NC-OP-037
SW846 8151A /
Herbicides Water NC-OP-031 1x1-L Amber Coolto 4+2°C 7 Days 40 Days
Glass Bottles
NC-GC-038
- <2 wi
Dissolved Gases Water Method RSK-175 3 x 40-mL Vials PH =2 with HCI 14 days
/ NC-GC-032 Coolto4+2°C
CONESTOGA-ROVERS
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
CONTAINER(S)
ACCREDITATION | (number, size PREPARATION | ANALYTICAL
ANALYTE/ANALYTE METHOD/ EXPIRATION & type per HOLDING HOLDING
GROUP MATRIX SopP DATE sample) PRESERVATION TIME TIME
EPA 200.7,
SW846 6010 and
7000 series / HNO3 to pH <2,
ICP Metals Water NC-MT-012; 1x100-mL HDPE Coolto 4+ 2_°C 180 Days
SW846 3005A cottofti
and 3010A /
NC-IP-011
MCAWW 245.1,
Mercury Water SW846 7470 / 1 x 100-mL HDPE HNO3 to pH <2 28 Days
NC-MT-014
SW-846 9012A,
EPA 335.2,335.4,
and
. SM 4500CN-E, 1 x 500-mL plastic 4 +2 °C, NaOH to
Cyanide Water 4500CN-G, or glass pH>12 14 Days
4500CN-1/
NC-WC-031,
NC-WC-032
EPA 310.1, SM
Alkalinity Water 23208/ 18 July 2016 1 x 500-mL Plastic | Coolto4+2°C 14 Days
NC-WC-093
EPA 300.0,
28D 4
Anions Water SW846 9056 / 1x100-mL Plastic | Coolto 4+ 2 °C SHSJ':S‘:; 8
NC-WC-084
EPA415.1,
. SW846 9060A, H2504 to pH <2,
Total Organic Carbon Water SM5310C / 3 x40-mL G-TLS Coolto4+2°C 28 Days
NC-WC-017
CONESTOGA-ROVERS
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
CONTAINER(S)
ACCREDITATION | (number, size PREPARATION | ANALYTICAL
ANALYTE/ANALYTE METHOD/ EXPIRATION & type per HOLDING HOLDING
GROUP MATRIX SopP DATE sample) PRESERVATION TIME TIME
EPA 150.1,
SM 4500H+B
H/C ivit Wat y 1 x 100-mL Plasti ° 24 H *
pH / Corrosivity ater SW846 9040 / x 100-mL Plastic Coolto4+2°C ours
NC-WC-010
SW846 90308,
9034, EPA 376.1 Zn Acetate, NaOH
Sulfide Water SM 450052-E / 1 x 500-mL Plastic | to pH>3, Eool to4 7 Days
+2°C
NC-WC-060
EPA 130.2, SM . Preserve to pH <2
Hardness Water 2340C/ Ix 2502 n?:SZIaStIC with Nitric Acid 6 months
NC-WC-036 & Coolto4+2°C
SW846 1010,
Flashpoint Water ASTM D93-08 / 1 x 1000-mL glass Coolto4+2°C 28 Days
NC-WC-034
SW846 8290,
. 8290A, TO-9A / 1x 1-L Amber 30 days for 45 days for
+
Dioxins &Furans Water WS-1D-0005 Glass Bottles Coolto4x2C extraction analysis
WS-1DP-0005
Volatile Organi SW8A6 5035, 3-EnCore® devi 48 h
olatile Organic Solid 8260C / -En ore. evices 4+2°C ours to prep 14 days
Compounds or equivalent or freeze
NC-MS-019
SW846 3540, 1 x 8-ounce glass
i Volatil i 270
Semi Volatile Organic Solid 8 / jar with Coolto42°C 14 days 40 days
Compounds NC-OP-040 Teflon®-lined lid
NC-MS-018
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EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
CONTAINER(S)
ACCREDITATION | (number, size PREPARATION | ANALYTICAL
ANALYTE/ANALYTE METHOD/ EXPIRATION & type per HOLDING HOLDING
GROUP MATRIX sop DATE sample) PRESERVATION TIME TIME
SW846 3540C, 1 x 8-ounce glass
8082/ o
. jar with o
PCB Solid NC-OP-040, Teflon®-lined lid or Coolto4+2°C 14 days 40 days
NC-GC-038 stainless steel liner
SW846 3540C, 1 x 8-ounce glass
. X 8081A / jar with
+9°
Pesticides Solid NC-GC-038 Teflon®-lined lid or Coolto4+2°C 14 Days 40 Days
NC-OP-040 stainless steel liner
SW846 8151A/ 1 x 8-ounce glaSS
- . jar with o
Herbicides Solid NC-OP-031 Teflon®-lined lid or Coolto4+2°C 14 Days 40 Days
NC-GC-038 stainless steel liner
SW846 6010, 1 x 8-ounce glass
7000 series / ar withg
ICP Metals Solid NC-MT-012; ! . . Coolto4+2°C 180 Days
Teflon®-lined lid or =
Method 30508 / stainless steel liner
NC-IP-010
1 x 8-ounce glass
. SW846 7471/ jar with o
Mercury Solid NC-MT-014 Teflon®-lined lid or Coolto4+2°C 28 Days
stainless steel liner
SW846 9012A,
EPA 335.2,335.4,
SM 4500CN-E, Ix 8},‘;’:‘3’?&&355
Cyanide Solid 4500CN-G, Teflon®-lined lid or Coolto4+2 °C 14 Days
4500CN-1/ tainl teel liner
NC-WC-031 stainless steel line
NC-WC-032
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
CONTAINER(S)
ACCREDITATION | (number, size PREPARATION | ANALYTICAL
ANALYTE/ANALYTE METHOD/ EXPIRATION & type per HOLDING HOLDING
GROUP MATRIX sop DATE sample) PRESERVATION TIME TIME
Total Solids. Percent EPA 160.3, 160.5, Glass or plastic
Moisture, Total Solid ASTM D2216-98 / contaisers Coolto4+2°C N/A
Settleable Solids NC-WC-004
EPA 300.0, 1 x 8-ounce glass
Anions Solid SW846 9056 / Jar with Coolto 4+2 °C 28 Days
Teflon®-lined lid or ¥
NC-WC-084 stainless steel liner
1 x 8-ounce glass
. . Walkley Black jar with o
Total Organic Carbon Solid NC-WC.018 Teflon®-lined lid or Coolto4+2°C 28 Days
stainless steel liner
N SW 846 9045 / 1x8—oun<.:e glass
pH / Corrosivity Solid jar with Coolto4+2°C 24 Hours*
NC-WC-010 Teflon®-lined lid
SW846 90308B, 1 x 8-ounce glass
Sulfide Solid 9034/ jar with Coolto4+2°C 7 Days
NC-WC-060 Teflon®-lined lid
SW846 1010, 1 x 16-ounce glass
Flashpoint Solid ASTM D93-08 / jar with Coolto4+2°C 28 Days
NC-WC-034 Teflon®-lined lid
SW846 8290, Ix S;Sfacifhg'ass
Dioxins &Furans Solid 8290A, TO-9A/ Teflon®-lined lid or Coolto4+2°C 30 days.fcr 45 days for
WS-1D-0005 stainless steel liner extraction analysis
WS-1DP-0005
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EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
CONTAINER(S)
ACCREDITATION | (number, size PREPARATION | ANALYTICAL
ANALYTE/ANALYTE METHOD/ EXPIRATION & type per HOLDING HOLDING
GROUP TIME TIME

Volatile Organic
Compounds

MATRIX

Air

SOP

TO-15/
KNOX-MS-0001

DATE

30 june 2014

6-liter Summa
canister, 1-liter
Summa canister

PRESERVATION

N/A

30 days

*Samples should be analyzed as soon as possible after sampling, but not to exceed one day after sampling.
** Anions Nitrite, Nitrate, and Ortho Phosphate have a maximum holding time of 48 hours from sampling.

038443 (29)
November 2014

111

OGA-ROVERS

/ CONESTH
i 8. ASSOCIATES



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

QAPP Worksheet #20 - Field Quality Control Sample Summary

NUMBER NUMBER NUMBER TOTAL
ANALYTICAL AND OF OF FIELD NUMBER OF NUMBER OF
ANALTICAL | CONCENTRATION PREPARATION SOP SAMPLING | DUPLICATE | MATRIX | OF TRIP FIELD EQUIPMENT | SAMPLES TO
MATRIX GROUP LEVEL REFERENCE"™ LOCATIONS PAIRS SPIKES BLANKS | BLANKS BLANKS LABORATORY
Water VOCs Low D-1 TBD lper10 |, 5 tper |y day 1/ day TBD
samples cooler
1 per10
Water SVOCs Standard D-2, E-1 18D 1/20 N/A 1/day 1/day 18D
4 samples
1per10
Wat -3 E- TBD 1/2 N/A 1/d 1/d TBD
ater PCBs All D-3, E-1 samples /20 / / day / day
1per10
Wat ici - - TBD 1/2 N/A 1/d 1/d TB8D
ater | pesticides All D-3,E-1 samples /20 / / day / day
. 1peril0
Water | Herbicides All D-3,E-7 T8D samples 1/20 N/A 1/day 1/day T8D
Dissolved 1 peri0
Water Gases N/A D-4 T8D samples 1/20 N/A 1/day 1/day 18D
1per10
Water Metals All D-5, E-9 TBD samples 1/20 N/A 1/day 1/day 18D
1 per 10
Wat - TBD 1/2 N/A 1/d 1/d TBD
ater Mercury All D-6 samples /20 / / day / day
Water i TBD Lperl0 |, 5 N/A 1/da 1/da TBD
Cyanide All, total D-7, E-5 samples Y Y
. 1perl0
Water Alkalinity All D-9 TBD samples 1/20 N/A 1/day 1/day TBD
. 1perl0
Water Anions All D-10 TBD samples 1/20 N/A 1/day 1/day 18D
1 per 10
Wat - TBD 1/2 N/A 1/d 1/d TBD
ater ToC All D-11 samples /20 / / day / day
pH/ 1perl0
Water Corrosivity N/A D-12 8D samples N/A 1/day 1/day TBD
. 1 per10
Water Sulfide All D-13 TBD samples 1/20 N/A 1/day 1/day TBD
1per10
Water Hardness All D-14 T8D samples 1/20 N/A 1/day 1/day TBD

CONESTOGA-ROVERS
8 ASSOCIATES

038443 (29)
November 2014 112



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
NUMBER NUMBER NUMBER TOTAL
ANALYTICAL AND OF OF FIELD NUMBER OF NUMBER OF
ANALTICAL | CONCENTRATION PREPARATION SOP SAMPLING | DUPLICATE | MATRIX | OF TRIP FIELD EQUIPMENT | SAMPLES TO
MATRIX GROUP LEVEL REFERENCE“) LOCATIONS PAIRS SPIKES BLANKS | BLANKS BLANKS LABORATORY
. 1per10
Water | Flashpoint N/A D-15 TBD samples N/A 1/ day 1/day TBD
Dioxins& 1per10
Water Furans All D-16, E-6 TBD samples 1/ 20‘ N/ A 1/ day 1/day TBD
. 1perl0 1 per
Soil VOCs Low D-1 TBD samples 1/20 cooler 1/day 1/day TBD
. 1 peri0
Soil SVOCs Standard D-2, E-4 TBD 1/20 N/A 1/day 1/day TBD
samples
Soil PCBs All D-3, E-4 18D 1/day 1/day 18D
Soil - 8D Lperl0 /5 N/A 1/da 1/da TBD
Pesticides All D-3,E-4 samples Y y
. . 1peri0
Soil Herbicides All D-3, E-7 TBD samples 1/20 N/A 1/day 1/day TBD
. 1 per 10
Soil -5 E- TBD 1/20 N/A 1/d 1/d TBD
oi ICP Metals All D-5, E-8 samples / / / day /day
. 1 per 10
Soil Mercury Al D-6 TBD camples 1/20 N/A 1/ day 1/ day TBD
. 1per10
i - - TBD
Soil Cyanide All, total D-7, E-5 samples 1/20 N/A 1/ day 1/day TBD
Total
Soil Solids, N/A D-8 18D N/A 1/day 1/day 18D
%Moisture
Soil i TBD Lperld 1450 N/A | 1/da 1/da 8D
Anions D-10 samples Y Y
Soil T0C D-18 TBD 1/day 1/day 18D
. pH/ 1 per10
Soil Corrosivity N/A D-12 8D samples N/A 1/ day 1/day TBD
. . 1perl0
Soil Sulfide All D-13 TBD samples 1/20 N/A 1/day 1/day 18D
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
NUMBER NUMBER NUMBER TOTAL
ANALYTICAL AND OF OF FIELD NUMBER OF NUMBER OF
ANALTICAL | CONCENTRATION | PREPARATION SOP | SAMPLING | DUPLICATE | MATRIX | OFTRIP | FIELD | EQUIPMENT | SAMPLES TO
MATRIX | GROUP LEVEL REFERENCE™ LOCATIONS PAIRS SPIKES | BLANKS | BLANKS | BLANKS | LABORATORY
. X 1peri0
Soil Flashpoint N/A D-15 T8D samples N/A 1/day 1/day TBD
. Dioxins& 1perl0
Soil Furans All D-16,E-6 TBD samples 1/20 N/A 1/day 1/day TBD
1perl0 1 per
i " 1/d 1/d TBD
Air VOCs All D-17 TBD samples N/A cooler / day / day

TBD = to be determined
N/A = not applicable
W see Analytical SOP Reference Sheet (Worksheet #23)
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

Revision 01

QAPP Worksheet #21 - Project Sampling SOP Reference

REFERENCE NUMBER

TITLE, REVISION DATE,
AND/OR NUMBER

ORIGINATING
ORGANIZATION

EQUIPMENT TYPE

MODIFIED FOR
PROJECT WORK?
(Y/N)

COMMENTS

FSP, Appendix J-F-15

Groundwater Sampling

CRA

pH meter, conductivity meter, ORP
meter, nephelometer, DO meter;
field filtration units;
purging/sampling equipment
(pumps, bailers), water level
probe; sampling materials
(containers, COC, coolers, forms);
HASP

G-1

Surface Water Sample
Collection

CRA

pH meter, conductivity meter, ORP
meter, nephelometer, DO meter;
sampling materials (containers,
COC, coolers, forms,); sampling
equipment (pumps, bailers, pole,
nylon rope), HASP; Watercraft as
needed

FSP, Appendix J-F-31

Test Pit and Trench Soil
Sample Collection

CRA

Field Screening (PID, LEL meter);
sampling equipment {trowel, shovel
or stainless steel spoon, stainless
steel bowl}; sample materials
(plastic bags, mason jars, coolers,
forms, camera, COC, log books);
HASP
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site

Revision 01
MODIFIED FOR
TITLE, REVISION DATE, ORIGINATING PROJECT WORK?
REFERENCE NUMBER AND/OR NUMBER ORGANIZATION EQUIPMENT TYPE (Y/N) COMMENTS

Field Screening (PID, LEL meter);
sampling equipment (trowel, shovel
or stainless steel spoon, stainless

CRA steel bowl); sample materials
(plastic bags, mason jars, coolers,
forms, camera, COC, log books);
HASP
Field Screening (PID, Sudan 1V);
sampling equipment (En Core® Soil
VOC sampler, stainless steel spoon,
CRA stainless steel bowl); sample
materials (plastic bags, mason jars,
Teflon lined vials, coolers, forms,
camera, COC, log books); HASP
pH meter, conductivity meter, ORP
meter, nephelometer; field
screening (PID, Sudan IV); sample
X Vertical Aquifer Sampling by materials (peristaltic pump, tubing,
FSP, Appendix J-F-34 Geoprobe® CRA laboratory supplied analyte specific
sample containers with necessary
preservatives, coolers, forms, COC,
log books); HASP

Surficial Soil Sample

FSP, Appendix J-F-32 Collection

Sub-surface Soil Sampling

FSP, Appendix J-F-38 with Geoprobe®
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Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
MODIFIED FOR
TITLE, REVISION DATE, ORIGINATING PROJECT WORK?
REFERENCE NUMBER AND/OR NUMBER ORGANIZATION EQUIPMENT TYPE (Y/N) COMMENTS
pH meter, conductivity meter, ORP
meter, nephelometer; field
Vertical Aquifer Sampling / screening (PID, Sudan IV); sample
. Temporary Monitoring Well materials (peristaltic pump, tubing,
FSP, Appendix J-F-38 Installation and Sampling by CRA laboratory supplied analyte specific
Geoprobe® sample containers with necessary
preservatives, coolers, forms, COC,
log books); HASP
pH meter, conductivity meter, ORP
meter, nephelometer; field
Rotosonic Drilling Method screening (PID, Sudan IV); sample
. (Vertical Aquifer Sampling materials (submersible pump,
FSP, Appendix J-F-13 and Monitoring Well CRA tubing, laboratory supplied analyte
Installation) specific sample containers with
necessary preservatives, coolers,
forms, COC, log books); HASP
pH meter, conductivity meter, ORP
meter, nephelometer; field
screening (PID, Sudan 1V); sample
Hollowstem Leadslot Auger materials (submersible pump and
Borehole Advancement and CRA packer, tubing, laboratory supplied

FSP, Appendix J-F-7

Sample Collection

analyte specific sample containers
with necessary preservatives,
containers or jars, coolers, forms,
COC, log books); HASP
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

Revision 01

REFERENCE NUMBER

TITLE, REVISION DATE,
AND/OR NUMBER

ORIGINATING
ORGANIZATION

EQUIPMENT TYPE

MODIFIED FOR
PROJECT WORK?
(Y/N)

COMMENTS

FSP, Appendix J-F-35

Composite Waste Type
Sampling

CRA

Field screening (PID, LEL meter);
sampling equipment (trowel, shovel
or stainless steel spoon, stainless
steel bowl);
sample materials (plastic bags,
mason jars, coolers, forms, camera,
COC, log books);

HASP

G-2

Sediment Sampling

CRA

Field Screening (PID, LEL meter,)
sampling equipment (Piston Corer,
stainless steel hand auger, stainless
steel bowl, stainless steel spoon, jig

or reciprocating saw);
sample materials (plastic bags,
mason jars, coolers, forms, camera,
COC, log books); HASP

FSP, Appendix J-F-11

Soil Gas Probe Sampling

CRA

PID (APRs if needed);
Summa™ canisters, Teflon tubing,
vacuum gauge, personal sampling

pump, air tight stainless steel or
brass tee-connectors and
tee-valves;
soil gas probe leak test material,;
sample materials (forms, camera,
COC, log books);
HASP

FSP, Appendix J-F-33

Gas Probe Installation

CRA

See Appendix J — F (Report 38443-7)

FSP, Appendix J-F-37

Indoor Air Sampling

CRA

PID, Summa™ canisters,
COC, field books, forms
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South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

Revision 01

REFERENCE NUMBER

TITLE, REVISION DATE,
AND/OR NUMBER

ORIGINATING
ORGANIZATION

EQUIPMENT TYPE

MODIFIED FOR
PROJECT WORK?
(Y/N)

COMMENTS

FSP, Appendix J-F-10

Landfill Gas Monitoring

CRA

Portable LFG analyzer
(e.g. LandTec GA-90
/Gem500/GEM2000);
oxygen meter, magnehelic pressure
gage, digital manometer, liquid
manometer, electronic water level
indicator, pitot tube, digital
thermometer;
additional portable combustible
meters (catalytic oxidation
detectors. thermal conductivity
detector, infrared gas analyzer,
solid state sensor, electrochemical
sensor,);
flow meter, portable air monitor,
water level meter

FSP, Appendix J-F-19

pH/Temperature
Measurement

CRA

Temperature compensated pH
meter, YSI Model 3560 Water
Quality Monitoring System;
Combination pH electrode
YSI Model 3530;
Thermilinear thermister YSI Model
3510 temperature probe;
pH buffer solutions;
distilled or Di water

FSP, Appendix J-F-20

Oxidation/Reduction
Potential (ORP)
Measurement

CRA

ORP meter, YSI Model 3560 Water
Quality Monitor;
ORP electrode assembly
YS! Model 3540;
Thermilinear thermistor
temperature probe
YSI Model 3510;
ZoBell Solution, YSI Model 3682;
distilled or Di water
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Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site

Revision 01
MODIFIED FOR
TITLE, REVISION DATE, ORIGINATING PROJECT WORK?
REFERENCE NUMBER AND/OR NUMBER ORGANIZATION EQUIPMENT TYPE (Y/N) COMMENTS
Conductivity meter - YSI Model

3560 Water Quality Monitoring
System;
Conductivity Cell - YSI Model 3520
Flow-Through Conductivity Cell

. L (K=5/cm);

FSP, Appendix J-F-21 Conductivity Measurement CRA Thermilinear Thermister - YSI
Model 3510 Temperature Probe;
Conductivity standard, 1.0
mmhos/cm @25°C - YSI
Model 3167;

Dl water
Temperature compensated
dissolved oxygen (DO) meter, YSI

Dissolved Oxygen Model 52;
FSP, Appendix J-F-22 CRA DO probe, YSI 5739 Field Probe;
Measurement .

DO probe electrolyte solution;
DO membrane replacement kit;
Distilled water
Direct reading turbidity meter, HF
Scientific Model DRT-15C;

Cuvettes with screw tops;
FSP, Appendix J-F-23 Turbidity CRA Battery charger;
0.02 NTU {nominal) reference
standard;

distilled or DI water

Mini Rae Plus Classic
Photoionization Detector (PID)
FSP, Appendix J-F- Soil VOC Screening CRA 10.6ev é‘cra‘ﬁ;é‘;oe:s '::s"_" choice;
calibration apparatus and tubing;
battery chargers
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MODIFIED FOR
TITLE, REVISION DATE, ORIGINATING PROJECT WORK?
REFERENCE NUMBER AND/OR NUMBER ORGANIZATION EQUIPMENT TYPE (Y/N) COMMENTS
In-line disposable 0.45 pm filter
FSP, Appendix J-F-16 Field Filtering CRA cartridges, sample tubing, pump,
sample vials
FSP, Appendix J-F-24 En Core® Soil VOC Sampler CRA Disposable En Core® sampler
FSP, Appendix J-F-28 Field Screening of NAPL CRA SUDAN IV Test kit or approved
equivalent
Foxboro TVA - 10008 Toxic Vapor
L Analyzer;
FSP, Appendix J-F-26 Photc.)ion.lzatlon / Flame CRA calibration gas;
lonization Detectors . . .
calibration apparatus and tubing;
battery charger
Non-Aqueous Phase Liquid Dual phase onlévg:ter interface
FSP, Appendix J-F-27 (NAPL) and Water Level CRA . p. !
o Solinst™ electric water level tape
Monitoring .
(or equivalent)
. Bound log book;
FSP, Appendix J-F-25 Field Log Books and Photo CRA high quality camera, dry erase
Logs
board, dry erase marker
Trimble GeoXH handheld {accuracy
to 10 centimeters) or equivalent;
Leica GS50 (accuracy to
. Global Positioning System 50 centimeters) or equivalent;
FSP, Appendix J-F-1 (GPS) Unit Operation CRA Garmin eTrex Legend HCx handheld
(accuracy to 3 meters) or
equivalent
Low level radiati t
FSP, Appendix J-F-29 Radiation Monitoring CRA ow level radiation meter

(e.g., Victoreen Survey Meter)

FSP — Field Sampling Plan 038443-Rpt 07 (CRA, 2013)
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QAPP Worksheet #22 - Field Equipment Calibration, Maintenance,
Testing, and Inspection
FIELD CALIBRATION MAINTENANCE INSPECTION ACCEPTANCE CORRECTIVE REPSONSIBLE sopr
EQUIPMENT ACTIVITY ACTIVITY TESTING ACTIVITY ACTIVITY FREQUENCY CRITERIA ACTION PERSON REFERENCE‘”
Photoionization FSP, Per Measuring Check FSP, FSP,
Appendix J-F | manufacturer's | photoionization sample Daily Appendix J-F Appendix J-F
Detector e e . . .
-26 specifications in soil device -26 -26
Water Level FSP, Per Check FSP, FSP,
Appendix J-F | manufacturer's Water levels sample Daily Appendix J-F Appendix J-F
Meter - .
-27 specifications device -27 -27
L.OVY Level Per Measuring Check FSP,
Radiation Meter Factory Lo . .
. . manufacturer's ionizing sample Daily N/A Appendix J-F
(Victoreen Calibrated L. - .
specifications radiation device -29
Survey Meter)

Wsee Project Sampling SOP Reference table (Worksheet #21)
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QAPP Worksheet #23 - Analytical SOP References
23-1 - Laboratory Sample Analysis
MODIFIED ORGANIZATION
REFERENCE TITLE, DATE, AND URL DEFINITIVEOR | MATRIX/ANALYTICAL INSTURMENT/ FOR PROJECT | PERFORMING
NUMBER SOP # (if available) SCREENING DATA GROUP EQUIPMENT TYPE | WORK? (Y/N) ANALYSIS
Determination of Volatile
Organics by GC/MS . Gas
D1 NC-MS019 |  8260A, 82608, and Definitive Water and Solids/MSV | Chromatography/ TA-NC
. /VOCs Mass Spectroscopy
8260C, Rev. 3-A Effective (GC/MS)
6/29/12
GC/MS Analysis Based on
D-2 NC-MS-018 “g;%%‘ﬁiiggﬂagf Definitive Water/ags ;g's'd/ MSS (GC/MS) TA-NC
Effective 4/25/13
Gas Chromatographic Gas
Analysis Based on Water and Solid / Chromatography/
D-3 NC-GC-038 M;g;;’g's :(?;;, BB' gsg:f\' Definitive Pci“‘é:’;::ies' Electron Capture TA-NC
8151A, 80158, and 8015C Decte;égr
Rev 3, Effective 4/18/13 (GC-ECD)
Analysis of Dissolved
Gases in Groundwater by Water/
D-4 NC-GC-032 Modified Method Definitive Dissolved Gases N/A TA-NC
RSK-175, Rev 5, Effective
4/29/13
Inductively Coupled
Plasma — Atomic Emission
Spectro%copy, ) Inductively
D-5 NC-MT.012 | SPectrometric Method Definitive Solidand WaterICP /|~ ¢, bleq Plasma TA-NC
for Trace Element Metals OES - Axial
Analysis Methods 60108,
6010C, and 200.7, Rev 4,
Effective 9/13/13
SOESTORAROVERS
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REFERENCE
NUMBER

SOP #

TITLE, DATE, AND URL
(if available)

DEFINITIVE OR
SCREENING DATA

MATRIX/ANALYTICAL
GROUP

INSTURMENT/
EQUIPMENT TYPE

MODIFIED
FOR PROJECT
WORK? (Y/N)

ORGANIZATION
PERFORMING
ANALYSIS

D-6

NC-MT-014

Preparation and Analysis
of Mercury in Aqueous
and Solid Samples by Cold
Vapor Atomic Absorption
Spectroscopy Methods
245.1, 7470A, 7471A and
7471B; Rev 3, Effective
6/05/13

Definitive

Water and Solid /
Mercury

Cold Vapor Atomic
Absorption
Spectroscopy
(CVAA)

TA-NC

D-7

NC-WC-031

Cyanide Automated,
Pyridine-Barbituric Acid
Method [Method: SW846
902A, EPA Methods
335.2,335.4, and
Standard Methods
4500CN-E, 4500CN-1, and
4500CN-G] Rev 9,
Effective Date: 3/22/13

Definitive

Water and solid /
Cyanide

Konelab
AquaChem

TA-NC

D-8

NC-WC-004

Total Solids, Percent
Moisture, and Total
Settleable Solids Method
160.3, EPA 160.5, ASTM
D2216-98, Rev 3.5,
Effective 4/23/12

Definitive

Solid/
Percent Solids,
Percent Moisture

N/A

TA-NC

D-9

NC-WC-093

Total, Carbonate,
Bicarbonate, and
Hydroxide Alkalinity
[Method: SM2320B and
EPA 310.1] Rev 1,
Effective Date: 9/19/13

Definitive

Water /
Alkalinity

Autotitrator

TA-NC
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MODIFIED ORGANIZATION
REFERENCE TITLE, DATE, AND URL DEFINITIVE OR MATRIX/ANALYTICAL INSTURMENT/ FOR PROJECT PERFORMING
NUMBER SOP # (if available) SCREENING DATA GROUP EQUIPMENT TYPE WORK? (Y/N) ANALYSIS
Determination of
Inorganic Anions by lon
Chromatography .
D-10 NC-WC-084 | [Method: EPA Method Definitive Wate/:af‘d Solid / € DX-120, 1€ TA-NC
300.0A and SW-846 nions DX-320, 1€S2100
Method 9056A] Rev 12,
Effective Date: 8/28/13
Total Organic Carbon
D-11 NC-WC-017 41(5Tg(;)nzlitl\r/‘!g(;fggol;ev Definitive Water/ TOC Ol Analytical 1010 TA-NC
3, Effective 7/25/13
pH Electrometric Method
Methods 90408, 9040C, .
D-12 NC-WC-010 | 9041A, 9045C, 150.1, and Definitive Water and Solid / Orion Star A211 TA-NC
SMA4500 H+B Rev 12, PH (Corrosivity)
Effective 03/21/13
Sulfide Methods 90308,
9034, 376.1, and o Water and Solid /
D-13 NC-WC-060 SM450052-E Rev 8, Definitive Sulfide N/A TA-NC
Effective 08/12/13
Total Hardness (mg/L
CaCo3), Titrimetric, EPA Water/
D-14 NC-WC-036 | Method 130.2, SM 2340C, Definitive N/A TA-NC
. Total Hardness
Rev 3.4, Effective
11/18/10
Flashpoint Closed Cup Water and Solid /
D-15 NC-wc-034 | Method 1010and ASTM Definitive Flashpoint Herzog HFP-339 TA-NC
D93-08, Rev 2, Effective (Ignitability)
3/21/13
SREBIRFLROVERS
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MODIFIED ORGANIZATION
REFERENCE TITLE, DATE, AND URL DEFINITIVE OR MATRIX/ANALYTICAL INSTURMENT/ FOR PROJECT PERFORMING
NUMBER SOP # (if available) SCREENING DATA GROUP EQUIPMENT TYPE WORK? (Y/N) ANALYSIS
Analysis of Samples for
. L Gas
Polychlorinated Dioxins , Chromatography/
WS-1D-000 and Furans by . Water and Solid X X
D-16 5 HRGC/HRMS Methods Definitive Dixons & Furans H;gh'ieso'“:‘on TA-NC
8290, 8290A, TO-9A, Rev fgé /Lof;:/‘f S)ry
7.5, Effective 4/19/2013
VOA Canister Analysis, Gas
KNOX-MS- Revision 14, 7/16/13 . . Chromatography/
b-17 0001 (Based on EPATO-14A, Definitive Air/VOCs Mass Spectroscopy N TA-KX
TO-15) (GC/MS)
Total Organic Carbon
(TOC) Analysis for
D-18 NC-WC-018 Non-Waters Method Definitive Solid /TOC N/A TA-NC
Walkley Black, Rev 3,
Effective 5/10/13
SREBIRFLROVERS




EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

23-2 - Laboratory Sample Preparation

MODIFIED ORGANIZATION
REFERENCE TITLE, DATE, AND URL DEFINITIVE OR MATRIX/ANALYTICAL INSTURMENT OR FOR PROJECT PERFORMING
NUMBER SOP # (if available) SCREENING DATA GROUP EQUIPMENT TYPE WORK? (Y/N) ANALYSIS
Continuous Liquid/Liquid
Extraction of Organic
Compounds from
Waters Based on Water Extraction
E-1 NC-OP-037 Method SW846 3520C Definitive .. N/A TA-NC
. /Pesticides
and 600 Series and
Waste Dilution Based on
Method 3580A Rev 3,
Effective 4/5/13
Separatory Funnel
Extraction of Organic
Compounds from
E-2 NC-OP-038 Waters Based on Definitive Water Extraction N/A TA-NC
Method SW846 3510C
Revision 3 Effective:
5/14/13
Sonication Extraction of
Organic compounds
£3 NC-OP-039 J;‘:?OZ"S'SVZZZQ;’;;S c Definitive Solid Extraction N/A TA-NC
Rev. 1-A Effective
4/24/12
Soxhlet {Traditional)
Extraction of Organic
Compounds From Soils
Based on Method

SW846 3540C and . Solid Extraction
E-4 NC-OP-040 Waste Dilution Based on Definitive /Pesticides N/A TA=NC
Method SW846 3580A
(Rev. 1-a, Effective
4/24/12)
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MODIFIED ORGANIZATION
REFERENCE TITLE, DATE, AND URL DEFINITIVE OR MATRIX/ANALYTICAL INSTURMENT OR FOR PROJECT PERFORMING
NUMBER SOP # (if available) SCREENING DATA GROUP EQUIPMENT TYPE WORK? (Y/N) ANALYSIS
Cyanide Preparation
Method [Method:
SW846 902A, EPA
Methods 335.1, 335.2, Water and solid
E-5 NC-WC-032 335.4, and Standard Definitive /Cyanide N/A TA-NC
Methods 4500CN-E,
4500CN-1, and
4500CN-G] Rev 9,
Effective Date 3/21/13
Preparation of Samples
for Analysis of
Polychlorinated Dioxins

E6 WS"ODSP'OO and Furans for Analysis Definitive D\ﬁ’)i:; ::g ;‘Z'F':rf . N/A TA=NC
HRGC/HRMS, Methods
8290, 8290A, TO-9A, Rev
7.5, Effective 4/19/13
Extraction Procedure for
Chlorinated Acid
Herbicides Based on . Water and solid/
E-7 NCOP-03L |\ ethod 8151A [sW/846 Definitive Herbicides N/A TA-NC
Method 8151A] Rev 6,
Effective 7/29/13
Acid Digestion for Solid o Solid ICP/
E-8 NC-1P-010 Samples Method 30508 Definitive Metals N/A TA-NC
Rev 2, Effective 8/12/10
Acid Digestion for
Aqueous Samples
E-9 NC-IP-011 Methods 3005A, 3010A Definitive W?\;ei KI:P / N/A TA-NC
and 200 Series, Rev 4, erats
Effective 6/28/13
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MODIFIED ORGANIZATION
REFERENCE TITLE, DATE, AND URL DEFINITIVE OR MATRIX/ANALYTICAL INSTURMENT OR FOR PROJECT PERFORMING
NUMBER SOP # (if available) SCREENING DATA GROUP EQUIPMENT TYPE WORK? (Y/N) ANALYSIS
Toxicity Characteristic
Leaching P d
eac mg. rocefigre %m Solids and Water /
Synthetic Precipitation TCLP: VOCs. SVOCs
E-10 NC-OP-033 Leaching Procedure Definitive . AN N/A TA-NC
Pesticides, Herbicides,
SW846 1311 and 1312, Metals, Ignitability, pH
Rev 4, Effective 18 ¥ P
10/31/13
CONESTOGA-ROVERS
& ASSOCIATES
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23-3 - Laboratory Support

MODIFIED ORGANIZATION
REFERENCE TITLE, DATE, AND URL DEFINITIVE OR MATRIX/ANALYTICAL INSTURMENT OR FOR PROJECT PERFORMING
NUMBER SOP # (if available) SCREENING DATA GROUP EQUIPMENT TYPE WORK? (Y/N) ANALYSIS
NC-QAM-0 Quality Assurance
F-1 N/A All N/A TA-NC
01 Manual, 5/23/12 Rev. 2A / /
Quality Control Program,
F-2 QA-003 10/31/13 Rev. 12 N/A All N/A TA-NC
Data Validation
Response and Client
F-3 QA-020 : ) N/A All N/A TA-NC
Complaint Handling,
06/26/13 Rev. 8
Shipping Department,
F-4 NC-QA-012 N/A N/A TA-NC
Q 9/13/13 Rev. 3 / /
Inventory/Warehouse
F-5 NC-QA-013 | Control, 8/20/12 Rev. N/A N/A TA-NC
1.7
Glassware Washing,
F- NC-QA-014 N/A N/A TA-NC
6 aA-0 7/12/12 Rev. 10 / /
Statistical Evaluation of
Data and Development .
F-7 NC-QA-018 of Control Charts, N/A Quality Control N/A TA-NC
12/10/13 Rev. 14
Evaluation of Method
Detection Limits for
F- NC-QA-021 N/A All N/A TA-NC
8 aa-0 Chemical Tests, 9/30/13 / /
Rev. 10
F-9 Nonconformance and
NC-QA-029 Corrective Action N/A All N/A TA-NC
System, 9/30/13 Rev. 4
Sample Receiving,
F-1 NC-SC- A le M t N/A TA-
0 SC-005 3/27/12 Rev. 6.9 N/ Sample Managemen / NC
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QAPP Worksheet #24 - Analytical Instrument Calibration
TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE sopP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
C:s;':t‘:;rinoa;s Prior to ICAL
6C/Ms intensities bir;?nitirfgf)f metis?/rsgop for Retune instrument | Group Leader/ NC-MS-019
(VOA/82608B) (tuning . - and verify. Analyst
. each 12-hour specific ion criteria.
procedure) using .
BFB (82608) period.
1) Average Response
factor (RF) for SPCCs:
VOCs > 0.30 for
chlorobenzene and
1,1,2,2-PCA, > 0.10
Minimum for chloromethane, Evaluate standards,
five-point initial bromoform, and chromatography,
calibration for 1,1-dichloroethane and mass
target analytes, Initial 2} RSD for RFs for spectrometer
GC/MS lowest . Varies Falibration CCCs: <.30% and one response. If \ Group NC-MS-019
(VOA/8260B) concentration prior to sample option below: problem found with Leader/Analyst
standard at or analysis a) RSD for each above, correct as
near the analyte <15%, appropriate, then
reporting limit. b) linear least repeat initial
(ICAL) squares regression r calibration.
>0.995;
¢} Non-linear
regression COD r-sq
> 0.99, min 6 points
for second order.
Evaluate data. If
GC/MS Seco-nd-sgurce Once after A!l p'rojectoanalytes problem found, Group
(VOA/82608) calliblratl.on cach ICAL within +20% of true | correct, then repeat Leader/Analyst NC-MS-019
verification value. second source
verification. If it still
SREBIRFLROVERS
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
fails, then repeat
initial calibration.
Set position using
the mid-point
- Retention Time On(;e per I:,:ALI standard c;(f::\hLe ICAL .
. - or eac when is roup
(VOA/82608B) Wmdovy Position analyte and performed. On days N/A Leader/Analyst NC-MS-019
Establishment K
surrogate. when ICAL is not
performed, use
initial CCV.
Evaluation of
GC/MS Relative With each RRT of egch target Correct problem, Group
(VOA/8260B) Retention Times sample. analyte Wlthfn +0.06 rerun ICAL. Leader/Analyst NC-MS-019
RRT units.
(RRT)
1) Min RRF for
SPCCs: RRF > 0.30 Evaluate standard,
for chlorobenzene chromatography,
and 1,1,2,2-PCA, > and mass
Daily, prior to 0.10 for spectrometer
. . . sample analysis chloromethane, response. If
6C/Ms Daily ‘_:E_’hbr,atlon and every 12 bromoform, and problem found with Group NC-MS-019
(VOA/82608B) verification . Leader/Analyst
hours of 1,1-dichloroethane. above, correct as
analysis time. 2) %Difference/ appropriate, then
%Drift for all target repeat CCV. If still
compounds and fails, repeat initial
surrogates: %D < calibration.
20%
Inspect mass
Every field Areas within -50% to spectrometer and
GC/MS Internal sample, +100% of last ICAL GC for malfunctions; Group NC-MS-019
(VOA/82608B) Standards standard, and mid-point for each mandatory Leader/Analyst
QC sample. CCV. reanalysis of
samples analyzed
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SopP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
while system was
malfunctioning.
ke oo |
) . and at the efer to ‘
GC/MS mtens'ltles beginning of method/SOP for Retune mstljument Group NC-MS-018
(SVOC/8270) (tuning s . and verify. Leader/Analyst
procedure) using each 1?—h0ur specific ion criteria.
DFTPP (8270C) period.
Degradation < 20%
for DDT. Benzidine
At the and
beginning of pentachlorophenol
GC/MS Breakdown each 12-hour | should be present at Correct problem Group
(SVOC/8270) check period, prior to their normal then repeat Leader/Analyst NC-Ms-018
K breakdown check.
analysis of responses, and
samples. should not exceed a
tailing factor of 2.
1) Average Response
factor (RF) for SPCCs:
Minimum >0.050
five-point initial 2) RSD for RFs for
calibration for CCCs: <30% and one
target analytes, Initial option below:
GC/MS lowest Various calibration a) RSD for each t(;:;:erztpzrait:rl]eitr?a’l Group NC-MS-018
(sv0cC/8270) concentration prior to sample analyte <15%, ) . Leader/Analyst
. X calibration
standard at or analysis b) linear least
near the squares regression r
reporting limit. >0.995;
(ICAL) ¢) non-linear
regression COD r-sq
> 0.99, min 6 points
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
for second order.
Correct problem,
. and verify second
GE/MS SecC;?bc::tc;;:xce Once after Q:ltﬁ.r: LezCSOan;;Z:EZ source standard. Group NC-Ms-018
(SVOC/8270) e each ICAL ? Rerun verification. | Leader/Analyst
verification value. R R
If still fails, repeat
initial calibration.
Set position using
the mid-point
Retention Time Once per ICAL, | standard of the ICAL
GC/MS . - for each when ICAL is Group
(SV0C/8270) Wmdovy Position analyte and performed. On days N/A Leader/Analyst NC-MS-018
Establishment .
surrogate. when ICAL is not
performed, use
initial CCV.
Evaluation of
GC/MS Relative With each ag:[T;f:,?tchr;:ir(g)egs Correct problem, Group NC-QA-018
(SVOC/8270) Retention Times sample. Y T rerun ICAL. Leader/Analyst
RRT units.
(RRT)
Correct problem,
1) Min RRF for then repeat. If still
Daily, prior to SPCCs: >0.050 fails, repeat initial
GC/MS Daily .ca.xhbr.atlon sample analysis 2) .Aleference/ calibration. Group
verification and every 12 %Drift for all target Reanalyze all NC-MS-018
(SVOC/8270) ! Leader/Analyst
(cev) hours of compounds and samples since last
analysis time. surrogates: %D < successful
20% calibration
verification.
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE sop
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
Retention time + 30
Inspect mass
seconds from spectrometer and
Daily, prior to | retention time of the P .
sample analysis | midpoint standard in GC for malfunctions;
(sv(écc//'gzsm) Sit:ti:::fc:s and every 12 the ICAL. Areas :aanr;?a:i:rgf LeadGe:?:Eal st | NEMS018
hours of within -50% to ¥ ¥

ICP Trace

ICAL

Various

analysis time.

Initial
calibration
prior to sample
analysis

+100% of last ICAL
mid-point for each
CCV

Correlation
coefficient >0.995 (if
more than one
point); accepted if
the initial calibration
verification (ICV)
passes

samples analyzed
while system was
malfunctioning.

Evaluate standard
and instrument
response. If
problem with
instrument
(autosampler
failure, response
poor, etc) or
standards, correct as
appropriate, then
repeat initial

calibration.

Group Leader /
Analyst

NC-MT-012
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INSTRUMENT

CALIBRATION
PROCEDURE

CALIBRATION
RANGE

FREQUENCY

ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION (CA)

TITLE/POSITION
RESPONSIBLE
FOR CORRECTIVE
ACTION

SOP
REFERENCE

ICP Trace

Low
Concentration
standard

Daily, after one
point
calibration

Within £ 20% of the
true value for all
target analytes

Evaluate standard
and instrument
response. If
problem with
instrument
(autosampler
failure, response
poor, etc) or
standards, correct as
appropriate, then
repeat initial
calibration.

Group Leader /
Analyst

NC-MT-012

ICP Trace

ICV (second
source)

Once per initial
calibration

Within £ 10% of the
true value for all
target analytes.

Evaluate standard
and instrument
response. If
problem with
instrument
(autosampler
failure, response
poor, etc) or
standards, correct as
appropriate, then
repeat initial
calibration.

Group Leader /
Analyst

NC-MT-012
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INSTRUMENT

CALIBRATION
PROCEDURE

CALIBRATION
RANGE

FREQUENCY

ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION (CA)

TITLE/POSITION
RESPONSIBLE

FOR CORRECTIVE

ACTION

SOP
REFERENCE

ICP Trace

ccv

Following IC,
after every 10
samples and
the end of the
sequence

Within £ 10% of the
true value for all
target analytes.

Evaluate standard
and instrument
response. If
problem with
instrument
(autosampler
failure, response
poor, etc) or
standards, correct as
appropriate, then
repeat. If still fails,
repeat initial
calibration.
Re-analyze all
samples since the
last successful
calibration
verification.

Group Leader /
Analyst

NC-MT-012

ICP Trace

ICB/CCB

After IC, after
ccv
calibration,
after every 10
samples, and
at the end of
the sequence

No target analytes
detected > RL.

Evaluate blank to
determine if
instrument or
solution caused,
then correct.
Re-prepare and
re-analyze the
blank. All samples
following the last
acceptable
calibration blank

Group Leader /
Analyst

must be reanalyzed.

NC-MT-012
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
ICSA-A: Absolute
values of
concentration for all
non-spiked analytes Terminate analysis,
At the < RL (unless they are then reanalyze ICS Group Leader /
ICP Trace Ics beginning of an tess they v P NC-MT-012
K a verified trace and all affected Analyst
analytical run | | )

impurity from one of samples.

the spiked analytes);

1CS-AB: Within £20%

of true value.
Every six
months for .
Re-determine the
. s o
ICP Trace LR (Linear each analyte Within 10% of LDR (Linear Dynamic Group Leader / NC-MT-012
Range) wavelength expected value. Analyst
Range).
used for each

instrument

Evaluate standard
and instrument

response. If

Correlation problem with
Initial coefficient >0.995; instrument

calibration accepted if the initial {autosampler Group Leader /
AquaChem ICAL 0100.20 mg/L daily prior to calibration failure, response Analyst NC-WC-031
sample analysis verification (ICV) poor, etc) or
passes standards, correct as
appropriate, then

repeat initial

calibration.
W) EONSAIRA ROVERS
038443 (29)
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Revision 01

CALIBRATION
PROCEDURE

CALIBRATION
RANGE

FREQUENCY

ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION (CA)

TITLE/POSITION
RESPONSIBLE
FOR CORRECTIVE
ACTION

SOP
REFERENCE

INSTRUMENT

AguaChem

ICV (second
source)

Once per initial
calibration

Less than 10%
difference from IC
for all target
analytes

Evaluate standards
and instrument
response. If
standard issue,
repeat or remake
then repeat
standard as
appropriate. If still
fails, repeat initial
calibration.

Group Leader /
Analyst

NC-wC-031

AquaChem

ccv

Following IC,
after every 10
samples and
the end of the
sequence

Less than 10%
difference from IC
for all target
analytes

Evaluate standard
and instrument
response. If
problem with
instrument
(autosampler
failure, response
poor, etc.) or
standards, correct as
appropriate, then
repeat. If still fails,
repeat initial
calibration.
Re-analyze all
samples since the
last successful
calibration

Group Leader /
Analyst

verification.

NC-WC-031
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INSTRUMENT

CALIBRATION
PROCEDURE

CALIBRATION
RANGE

FREQUENCY

ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION (CA)

TITLE/POSITION
RESPONSIBLE
FOR CORRECTIVE
ACTION

SOP
REFERENCE

AguaChem

ICB/CCB

Following ICV,
after every 10
samples and
the end of the
sequence after
each CCV

Results < RL

Correlation

Change CCB
solution, and check
rinse solution.
Evaluate standard
and instrument
response. If
problem with
instrument
(autosampler
failure, response
poor, etc.) or

standards, correct as

appropriate, then
repeat. If still fails,
repeat initial
calibration.
Re-analyze all
samples since the
last successful
calibration blank.

Daily initial coefficient >0.995; Evaluate standard
CVAA ICAL Fallbratlon acceptefi if tbe initial and instrument Group Leader / NC-MT-014
prior to sample calibration response. Repeat Analyst
analysis verification (ICV) ICAL.
passes

Group Leader /

Analyst NC-wC-031

OGA-ROVERS
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Revision 01

INSTRUMENT

CALIBRATION
PROCEDURE

CALIBRATION
RANGE

FREQUENCY

ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION (CA)

TITLE/POSITION
RESPONSIBLE
FOR CORRECTIVE
ACTION

SOP
REFERENCE

CVAA

IV

Once per each
initial
calibration,
prior to
beginning a
sample run

Less than 10%
difference from IC
for all target
analytes

Evaluate standards
and instrument
response. If
standard issue,
repeat or remake
then repeat
standard as
appropriate. If still
fails, repeat initial
calibration.

Group Leader /
Analyst

NC-MT-014

CVAA

Cccv

Following IC,
after every 10
samples and
the end of the
sequence

Less than 20%
difference from IC

Evaluate standard
and instrument
response. If
problem with
instrument
(autosampler
failure, response
poor, etc) or
standards, correct as
appropriate, then
repeat. If still fails,
repeat initial
calibration.
Re-analyze all
samples since the
last successful
calibration
verification.

Group Leader /
Analyst

NC-MT-014
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
At th
. t. N Standard is either
beginning of
each sample rerun, or the Group Leader /
CVAA CRA . TV + 50% problem corrected NC-MT-014
analysis run . Analyst
and the instrument
after the recalibrated
ICV/ICB pair.
Evaluate blank to
determine if caused
by instrument or
solution, then
Immediately correct. Re-prepare
CVAA ICB/CCB following every No result > RL and re-analyze the Gro‘;\f‘:fasfer/ NC-MT-014
cev (Icv). blank. All samples Y

following the last
acceptable
calibration blank
must be reanalyzed.

Evaluate standard,

appropriate, then
repeat breakdown
check.

chromatography,
At the and detector
beginning of S, response. If .
GC-ECD Breakdown each 12-hour | Degradation<15% | problem (e.g., active
o . . for both DDT and sites on column, NC-GC-038
(Pesticides/8081A) check penodl, p.no:cto Endrin dirty inlet) indicated,
asnaamy;;:: correct as
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
One of the options
Minimum below: 1): RSD for Evaluate standards,
five-point initial each analyte £20%; chromatography,
calibration {ICAL) Initial 2) Linear least and detector
GC-ECD for target calibration squares regression: r response. If
o analytes, lowest X =0.995; 3) problem found with NC-GC-038
(Pesticides/8081A) concentration prior to sa-mp!e non-linear above, correct as
standard at or analysis regression: COD (r2) appropriate, then
near the 20.99, minimum of repeat initial
reporting limit 6 points for second calibration
order.
Set position using
the mid-point
R . Once per ICAL, | standard of the ICAL
Retention Time .
(GC-ECD Window Position foreach when ICAL is N/A NC-GC-038
(Pesticides/8081A) Establishment analyte and performed. (?n days
surrogate. when ICAL is not
performed, use
initial CCV.
Evaluate data. If
problem
(e.g., concentrated
Second-source . AFI project analytes st-abdard, plugged
GC-ECD . . Immediately within £ 20% of the injector needle)
calibration . NC-GC-038
(Pesticides/8081A) . following ICAL. | expected value from | found, correct, then
verification (ICV)
the ICAL. repeat second
source verification.
If still fails, repeat
initial calibration.
GC-ECD Continuing Prior to sample | All project analytes Evaluate standard,
(Pesticides/8081A) calibration analysis, after | within + 20% of the chromatography, NC-GC-038
verification every 10 field expected value from and detector
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE sop
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
(cev) samples, and the ICAL. response. If

at the end of

problem found with
the sequence.

above, correct as
appropriate, then
repeat CCV. If still
fails, repeat initial
calibration.
Re-analyze all
samples since the
last successful
calibration
verification

One of the options
below: 1): RSD for
each analyte £20%;
2) Linear least

Evaluate standards,
chromatography,

Initial and detector

N squares regression: r response. If
H b'G'g-EC[)l 1A >PricAL r?;rhgaszomn le 20.995; 3) problem found with Gro‘;‘:‘;fifer/ NC-GC-038
(Herbicides/ 8151A) p gt p omlinear ooun coract as y

regression: COD (r2)
20.99, minimum of
6 points for second
order.

appropriate, then
repeat initial
calibration
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
Set position using
the mid-point
R . Once per ICAL standard of the ICAL
Retention Time and at the when ICAL is Group Leader /
FC'ECD Window Position beginning of erformed. On davs N/A L/-I\‘:xal o NC-GC-038
(Herbicides/ 8151A) Establishment the analytical P L v v
. when ICAL is not
shift.
performed, use
initial CCV.
Evaluate data. If
problem
All project analytes (e.g., concentrated
within £ 15% for TCL standard, plugged
Second-source . -
GC-ECD calibration Immediately analytes and +30% injector needle) Group Leader / NC-GC-038
(Herbicides/ 8151A) e following ICAL. | for all other analytes | found, correct, then Analyst
verification (ICV)
of the expected repeat second
value from the ICAL. source verification.
If still fails, repeat
initial calibration.
Retention time
windows are
Continuing ACCVis updated with Group Leader /
_QC'ECD calibration analyzed after continuing N/A Afxal ot NC-GC-038
(Herbicides/ 8151A) verification every 12 hours. calibration ¥
verifications.
Initial
. X . R X Refill pH probe
Initial calibration calibration
. . pH7 buffer (ICV and solution, clean Group Leader /
i f pH buffers 4 dail t NC-WC-
Autotitrator orpr butters 2, atly priorto CCV)=7+.05 titration cell, Analyst C-WC-093
7,and 10 sample )
. recalibrate
analysis.
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
Beginni
eginning and Refill pH probe
end of every solution, clean Group Leader /
; =7+. ’ -WC-
Autotitrator pH7 (CCV) sequence, and pH7 buffer =7+.05 titration cell, Analyst NC-WC-093
once every ten ,
recalibrate
samples.
Evaluate standard
Correlation and instrument
coefficient >0.995 response. If
Calibrate for h.near;.at-:c‘epted . problem with
monthly. or if the initial instrument (e.g., Group Leader /
IC ICAL Various g calibration autosampler failure, P NC-WC-084
more often as e Analyst
verification (ICV) response poor, etc)
needed
passes, Average or standards, correct
requires R"2 value < | as appropriate, then
20. repeat initial
calibration.
Evaluate standards
o and instrument
Once per initial
calibration response. f
immediatelly Less than 10% standard issue,
i v following ICAL, difference from IC repeat or remake Group Leader / NC-WC-084
for all target then repeat Analyst
or at the
Lo analytes standard as
beginning of . .
appropriate. If still
each run. . .
fails, repeat initial
calibration.
CONESTOGA-ROVERS
Y & ASSOCIATES
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TITLE/POSITION
RESPONSIBLE
FOR CORRECTIVE
ACTION

CALIBRATION
PROCEDURE

CALIBRATION

INSTRUMENT RANGE

ACCEPTANCE
CRITERIA

CORRECTIVE
ACTION (CA)
Evaluate standard
and instrument
response. If
problem with
instrument (e.g.,
autosampler failure,
response poor, etc.)
or standards, correct
as appropriate, then
repeat. If still fails,
repeat initial
calibration.
Re-analyze all
samples since the
last successful
calibration
verification.

SOP
FREQUENCY

REFERENCE

After every 10
samples and
the end of the

sequence

Less than 10%

difference from IC

for all target
analytes

c cov Group Leader /

NC-WC-084
Analyst

Evaluate standard
and instrument
response. If
problem with
instrument {e.g.,
autosampler failure,

Following ICV, response poor, etc.)

Ic ICB/CCB

every CCV, and
end of run.

No target analyte >
RL for any anion.

or standards, correct
as appropriate, then
repeat. If still fails,
repeat initial
calibration.
Re-analyze all
samples since the
last successful
calibration blank.

Group Leader /

Analyst NC-wC-084
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SopP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
Evaluate standard
and instrument
response. If
problem with
Correlation instrument
Ol Analytical 1010 ICAL 1.0to50 mg/L |  Asneeded Coae:zcl'g/’tpii:?s’ (zﬁ:‘:"e‘jtrzzrg::r Gro‘/‘\‘;:ﬁ/asfer/ NC-WC-017
criteria poor, etc.) or
standards, correct as
appropriate, then
repeat initial
calibration.
Evaluate standards
Once per initial and instrument
calibration response. If
(ICV). CCVs at standard issue,
X the beginning +10% of the true repeat or remake Group Leader /
Ol Analytical 1010 Icv/cey and end of value. then repeat Analyst NC-we-017
each sequence, standard as
and every 10 appropriate. If still
samples. fails, repeat initial
calibration.

CONESTOGA-ROVERS
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INSTRUMENT

TITLE/POSITION
RESPONSIBLE

CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SOP
PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE

Ol Analytical 1010

Evaluate standard
and instrument
response. If
problem with
instrument (e.g.,
autosampler failure,
Immediately response poor, etc)

following ICV or standards, correct Group Leader /
1CB/CCB No analyte >the RL | as appropriate, then NC-WC-017
/ (ICB) and CCV ez ppropriate, th Analyst
repeat. If still fails,
(ccs) S
repeat initial
calibration.
Re-analyze all
samples since the
last successful

calibration
verification.

Initial callirlllrt;ii[on pH 7 buffer check Check pH probe, Group Leader /
Orion Star A211 calibration: 5 pH 2 to pH 12 . . and LCS meet refresh calibration P NC-WC-010
R , . daily prior to . \ Analyst
point calibration. . criteria buffers, recalibrate
sample analysis
L Check pH probe,
Continuing Beginning and refresh pH 7 buffer,
calibration end of every recalibrate, and Group Leader /
i +0. ! -WC-
Orion Star A211 verification: pH 7 sequence, and PH720.055U reanalyze all Analyst NC-wC-010
every 10 .
buffer samples since last
samples. R
passing pH 7.

OGA-ROVERS
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE soP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE

Resolving power 2
10,000 at
m/z=304.9842 &

Retune instrument

per method)

windows and
documentation by
labeling (F/L) on the
chromatogram; and
absolute retention
times for switching
from one
homologous series

At the m/2=380.9760 + & verify.
. Assess data for
Tune / Mass beginning and S5ppm of expected impact if end Lab Manager /
HRGC/HRMS Resolution Check the end of each | mass. Lock-mass ion P R g WS-1D-0005
X resolution is less Analyst
(PFK) 12-hour period | between lowest and
. . than 10,000 narrate
of analysis. highest masses for o
) or reinject as
each descriptor and necessar
level of reference < v
10% full-scale
deflection.
Peak separation
between
2,3,7,8-TCDD and
her TCDD i
ot er- isomers 1) Readjust
result in a valley of < .
windows.
25%; and
. e 2) Evaluate system.
identification of all 3) Perform
GC Column first and last eluters maintenance
Performance Prior to ICAL or of the eight . Lab Manager /
HRGC/HRMS Check calibration homologue MS?\?Q?Z:;EESSA' Analyst WS-ID-0005
(CPSM/WDM verification. retention time

action is necessary if

2,3,7,8-TCDD is not

detected and the %

valley is greater than
25%.
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
to the next2 10
seconds for all
components of the
mixture.
ICAL prior to
sample
analysis, as
needed by the
Evaluat
Minimum failure of RSD < 20% for valuate standard
) S . . and instrument
five-point initial calibration response factors for response. If
calibration for verification, 17 unlabelled P T
. problem with
target analytes, and when a isomers & labelled .
. . instrument (e.g., Lab Manager /
lowest new lot is used IS, and ion . WS-ID-0005
HRGC/HRMS . . autosampler failure, Analyst
concentration as a standard abundance ratios response poor, etc)
standard at or source for within limits P poor,
. . ey or standards, correct
near the calibration specified in SOP; and as appropriate. then
reporting limit. verification, S/N 2 10:1for target pprop o
. repeat initial
(ICAL) internal analytes. ) X
calibration.
standard or
recovery
standard
solutions.
Evaluate standards
and instrument
response. If
All project analytes standard issue,
- Lab M
Second-source immediately | within +30% ofthe | repeat or remake ab Manager / |\ e n 5005
HRGC/HRMS calibration . Analyst
verification following ICAL. | expected value from then repeat
the ICAL. standard as
appropriate. If still
fails, repeat initial
calibration
CONESTOGA-ROVERS
¥ & ASSOCIATES
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE SoP
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
Correct problem,
repeat calibration
verification. If fails,
repeat ICAL and
reanalyze all
samples analyzed
since last successful
CCV. End of Run
CCV: IfRF
(unlabelled
lon abundance ratios standards) > £ 20%D
in accordance with and <+ 25%D
At the SOP; and RF and/or RF (labelled
beginning of (unlaﬁed standards) > £ 30%D
. . o and <1 35%D of the
Calibration each 12-hour standards) within + average RF from Lab Manager / WS-1D-0005
HRGC/HRMS Verification period, and at | 20%D of average RF ICAL use mean RF Analyst
(ccv) the end of each from ICAL; and RF

analytical
sequence.

(labelled standards)
within £ 30%D of
average RF from

ICAL.

from bracketing
CCVs to quantitate
impacted samples.
If bracketing CCVs
differ by more than
25% RPD
{unlabelled) or 35%
RPD (labelled), run a
new ICAL within 2
hours, and
requantitate
samples. Otherwise,
reanalyze samples
with positive
detecti
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TITLE/POSITION
RESPONSIBLE
CALIBRATION CALIBRATION ACCEPTANCE CORRECTIVE FOR CORRECTIVE sop
INSTRUMENT PROCEDURE RANGE FREQUENCY CRITERIA ACTION (CA) ACTION REFERENCE
Mass scale lon abundance Inspect system;
GC/MS calibration N/A Verify tune within method correct problenr;' Analyst KNOX-MS-0001,
(VOC/TO-15) verification using every 24 hours specified ranges as ’ Revision 14
BFB (tuning) listed in SOP rerun BFB.
Prior to sample
analysis, after
major o o
Initial Calibration Varies by instrument Sﬁ:\ f?sagasl\s/toe; Inspect system;
GC/MS (ICAL) (minimum changes and ISal correct problem; KNOX-MS-0001,
(VOC/TO-15) 5 point analyte ~ Refer when <40%, or linear /. repeat ICAL. Analyst Revision 14
. . to SOP - quadratic curve r
calibration) continuing
. . >0.990.
calibration -
criteria are not
met.
After Initial Inspect system;
GC/MS Initial Calibration Calibration; correct problem; KNOX-MS-0001,
(VOC/TO-15) Verification (ICV N/A prior to sample %D <35%. reanalyze ICV or Analyst Revision 14
analysis repeat ICAL.
Continuing At the CCV %D <30%. Inspect Sys;fm;_
GC/MS Calibration /A beginningof | Allowance for >30% rz%:::tcg(f ”e:i'“ Analyst KNOX-MS-0001,
(VOC/TO-15) Verification each 24 hour if the compound ’ Revision 14
(cev) shift. meet the LCS criteria unacceptable,
repeat ICAL.
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QAPP Worksheet #25 - Analytical Instrument and Equipment Maintenance,
Testing, and Inspection

TITLE/POSITION
RESPONSIBLE
INSTRUMENT/ MAINTENANCE TESTING INSPECTION ACCEPTANCE CORRECTIVE FOR CORRECTIVE
EQUIPMENT ACTIVITY ACTIVITY ACTIVITY FREQUENCY CRITERIA ACTION ACTION REFERENCE
Service
vacuum
Clean sources Instrument pumps twice
N ’ . performance P Tune and CCV Recalibrate TestAmerica NC-MS-019,
GC/MS maintain vacuum Tuning per year, L .
and pass criteria instrument Analyst NC-MS-018
pumps e other
sensitivity .
maintenance
as needed
Re-inspect
cean ipection por instrument " dditonal
) PO™L | Sensitivity | performance | Dailyoras | Tuneand CCV TestAmerica | NC-MS-019,
GC/MS change or clip . column,
. check and needed pass criteria Analyst NS-MS-018
column, install new e reanalyze CCV,
. sensitivity .
liner, change trap recalibrate
instrument.
Intensity of Intensity of
\ Replace,
Replace disposables, 1PPM Check Daily or as 1PPM investigate Group Leader /
ICP Trace flush lines, clean Manganese connections ne\e/zded Manganese in‘ect%)r Arr)ml ot NC-MT-012
injector and torch STD within STD within ! ! ¥
- - reanalyze
criteria criteria
Replace pum Monitor ISTD l::;rr:‘:ncte Monitor ISTD R‘izl'ances Group Leader /
ICP Trace P . ¢ .pu P counts for P n As needed counts for WI, Ings, roup NC-MT-012
windings N and o recalibrate and Analyst
variation e variation
sensitivity reanalyze
Instrument Instrument Clean reage'nt
Replace diluent System performance | performance CCV pass water container TestAmerica
AguaChem ' cleanliness o and repeat ) NC-WC-031
water blank analysis and and criteria Chemist
check A . water blank
cleanliness cleanliness .
analysis
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TITLE/POSITION
RESPONSIBLE
INSTRUMENT/ MAINTENANCE TESTING INSPECTION ACCEPTANCE CORRECTIVE FOR CORRECTIVE
EQUIPMENT ACTIVITY ACTIVITY ACTIVITY FREQUENCY CRITERIA ACTION ACTION REFERENCE
Instrument
Repl di bles, . rf ccv . TestAl i
CVAA eplace sposables, | gongitivity | Do o AN | A needed Y pass Recalibrate estAmerica NC-MT-014
flush lines and criteria Analyst
sensitivity
Re-inspect
Ch inj
ar'1g.e sgptum, Detector Instrument mjector' ?ort, cut
clean injection port, signals and erformance CCV passes additional TestAmerica
GC-ECD change or clip & P As needed .p R column, ) NC-GC-038
A chromatogra and criteria Chemist
column, install new X . reanalyze CCV,
N m review sensitivity .
liner recalibrate
instrument
Clean titration cell,
adjust sample Instrument
Cleanliness i
Autotitrator amourt, ness | performance | noggeq | PH7buffer | Troubleshoot | TestAmerica | ¢ ¢ o9
refresh/replace pH /functionality o =
S . sensitivity
probe filling solution.
Instrument Pump eluent
DX-120, DX-320, Replace columns Ret.entxon performance As needed ICV/(?CV.pass through system TestAménca NC-WC-084
1CS2100 Times and criteria \ Chemist
e and recalibrate
sensitivity
Ol Analytical Leak Test Testing for Instrument As needed CCV-paslses Call for Service Group Leader / NC-WC-017
1010 Leaks performance criteria Analyst
| Analytical stem ccv Rer! lank L
Ol Analytica Reagent blanks Sy t(.e Bias As needed -paslses N un‘b anks, Group Leader / NC-WC-017
1010 cleanliness criteria recalibrate Analyst
Refill d
Electrode Instrument Calibration e Qrobe .ar?t
maintenance erformance and pH7 allow it to sit in
Orion Star A211 - Sensitivity P As needed P pH 7 buffer for Analyst NC-WC-010
(refilling and and check meet
; e - 24 hours. Use
cleaning) sensitivity criteria
new probe.
Herzog HFP-339 Check igniter coil Instrument Instrument As needed p-Xylene Repair or replace TestAmerica NC-WC-034

038443 (29)
November 2014

155

OGA-ROVERS

CONESTH
W 8ASSOCIATES



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

South Dayton Dump and Landfill Site Revision 01
TITLE/POSITION
RESPONSIBLE
INSTRUMENT/ MAINTENANCE TESTING INSPECTION ACCEPTANCE CORRECTIVE FOR CORRECTIVE
EQUIPMENT ACTIVITY ACTIVITY ACTIVITY FREQUENCY CRITERIA ACTION ACTION REFERENCE
performance | performance passes igniter coil Analyst
criteria
Physical Physical Initially; prior Correct e TestAmerica
GC/HRMS Parameter Setup check check to DCC Parameters Reset if incorrect Chemist WS-ID-0005
Compliance Correct the
Instrument Conformance Initially; prior to ion roblem and TestAmerica
GC/HRMS Tune Check to instrument vi P P ; WS-ID-0005
Performance . to DCC abundance repeat tune Chemist
tuning Lo
criteria check
Service
Clean source, change vacuum
GCMS traps, replace Refer to Refer to pumps twice Refer to Referto KNOX-MS-0
(TO-15) filaments; maintain Worksheet Worksheet peryear; Worksheet Worksheet #24 Analyst 001, Rev 14
! #24 #24 other #24 ’
vacuum pumps .
maintenance
as needed
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QAPP Worksheet #26 - Sample Handling System
(TestAmerica LABORATORIES)
SAMPLE COLLECTION, LABELING, PACKAGING, AND SHIPMENT
Sample Collection & Labeling, Chain of Custody Form completion (personnel/ organization): Greg Lewis, Jeremy Teepen, Jason Close, CRA
Sample Packaging (personnel/ organization): Greg Lewis, Jeremy Teepen, Jason Close, CRA
Coordination of Shipment (personnel/ organization): Greg Lewis, Jeremy Teepen, Jason Close, CRA
Type of Shipment/ Carrier: Overnight courier or direct laboratory delivery / pickup
SAMPLE RECEIPT AND ANALYSIS
Sample Receipt, Inspection, & Log-in {personnel/organization): Denise Heckler, TA=NC (or designee) and / or Jamie McKinney, TA — KX (or designee)
Sample Custody and Storage {personnel/organization): Denise Heckler, TA —=NC (or designee) and / or Jamie McKinney, TA — KX (or designee)
Sample Preparation (personnel/organization): Denise Heckler, TA -NC (or designee) and / or Jamie McKinney, TA — KX (or designee)
Sample Determinative Analysis (personnel/organization): Denise Heckler, TA—NC (or designee) and / or Jamie McKinney, TA — KX (or designee)
SAMPLE ARCHIVING
Field Sample Storage (number of days from sample collection): 30 days from submittal of final report
Sample Extract/Digestate Storage (number of days from extraction/digestion): 60 days from submittal of final report
Biological Sample Storage {number of days from sample collection): N/A
SAMPLE DISPOSAL
Personnel/Organization: Denise Heckler, TA-NC (or designee) and / or Jamie McKinney TA — KX (or designee)
Number of Days from Analysis: 60 days minimum from submittal of final report
SREBIRFLROVERS

038443 (29)
November 2014 157



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

QAPP Worksheet #27 - Sample Custody Requirements

FIELD SAMPLE CUSTODY PROCEDURES (sample collection, packaging, shipment, and deliveryto laboratory):
The field sampler is personally responsible for the care and custody of the samples until they are transferred to the laboratory or properly dispatched.
Keeps the number of people handling the samples to a minimum to ensure proper field Chain-of-Custody.

Field Chain-of-Custody Records will accompany all analytical samples and sample shipping containers to document their transfer from the field to the analytical laboratory. The
procedures to be implemented are as follows:

¢ Complete CRA supplied Chain-of-Custody Records indicating sample identification, containers filled, sampling date, sampling time, sample collector's name, and sample
preservation, if applicable. Also note this information in the field notebooks.

*  Repack shipping containers with samples, Chain-of-Custody Records, and water ice. Assign a Chain-of-Custody Record to each set of sample containers to be shipped.

*  Place completed Chain-of-Custody Records in a plastic bag, seal the bag, and tape it to the inside cover of the shipping container. After the samples are iced, add the date
to the Chain-of-Custody Record, seal the coolers with strapping tape, add custody seals, and ship the coolers to TA - NC, TA — KX or subcontractor laboratory using an
overnight delivery service. Identify common carriers or intermediate individuals on the Chain-of-Custody Record, and retain copies of all bills-of-lading. When the samples
are received in the laboratory, handle and process them in accordance with laboratory SOPs, or specified analytical methods, as defined in this QAPP.

*  The laboratory receiving the samples will check shipping containers for completeness of paperwork, broken custody seals, damaged sample containers, and sample
preservation as specified by the analytical method. The laboratory's sample management staff will note any problems, log the samples into the laboratory, and complete
the Chain-of-Custody Record. The person relinquishing the samples to the facility or agency will request the representative's signature acknowledging sample receipt. If
the representative is unavailable or refuses, this is to be noted in the "Received By" space on the Record.

. Include copies of the Chain-of-Custody Record with the analytical data.

A separate sample receipt is prepared whenever samples are split with a government agency. The receipt is marked to indicate with whom the samples are being split. The person
relinquishing the samples to the agency should request the agency representative's signature acknowledging sample receipt. If the representative is unavailable or refuses, this is to
be noted on the receipt and in the field notebook.

A copy of the Chain-of-Custody Record will accompany the samples to the laboratory. The field sampling personnel will retain one copy with the field notes. If a Chain-of-Custody
Record is damaged in shipment, the field copy will be made available. A written statement will be prepared by the person who collected the samples, listing the samples that were
recorded on the damaged record, and describing when and how the samples were coilected. The statement should include information such as field notebook entries regarding the
sample. This statement is submitted to Field QA Officer and the CRA Project Manager for further action, as necessary.

SAMPLE IDENTIFICATION PROCEDURE:

Label each bottle with the project number, the sample identifier, the sample type, the sampler's initials, and the date and time of sample collection. Complete sample labels for
each sample and custody seals for each shipment container using waterproof ink, unless prohibited by weather conditions. For example, a logbook notation would explain that a
pencil was used to fill out the sample tag because the ink pen would not function in freezing weather.

CHAIN-OF-CUSTODY PROCEDURES:

An example CRA Chain-of-Custody (COC) Record is shown in Appendix C. The CRA COC record will be used exclusively for all samples collected and submitted for environmental
analysis. The COC Records should be legibly completed. Errors will be corrected by drawing a single line through the incorrect information and entering the correct information. All
corrections are to be initialed and dated by the person making the correction. This procedure applies to words or figures inserted or added to a previously recorded statement.
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CHAIN-OF-CUSTODY PROCEDURES (continued):
The following information must be included on the Chain-of-Custody Record Appendix C:
. Facility name and address, project number, and sampler identification.
¢ "The Sample ID No. and Description" portion of the Record must be completed for each sample. This information includes the Field Sample ID, sample date and time, and
sample depth. The sampling time MUST also be noted on the sample bottle (except for blind field duplicates, where date and time would not be noted on the bottle label
or Chain-of-Custody Record).
*  The sample container type and number, sample matrix, preservative/filtration, and requested analysis must be designated by checking the appropriate box and/or writing
the required information.

Sample custody is documented on the lower portion of the Record, and includes the sampler's signature, signatures of persons involved in the possession of the sample with dates
and times, and the date on which the sample was received at the laboratory, as described further below.
. Relinquished by/Received by - This part of the Chain-of-Custody Record is a record of the individuals who actually had the samples in their custody. The spaces must be
used in chronological order as the Chain-of-Custody Record is transferred with the samples.
1) Sampler signs when relinquishing custody.
(1) Person accepting custody of samples from sampler signs.
(2) Person in (1) must sign when relinquishing custody.
(2)-(3) These are completed as necessary in the same manner as above.
«  Sampler - The person/persons collecting the samples must sign their name and print their name under their signature, and record the date and time they relinquish the
samples to either the laboratory or the shipper. The final signature is that of the person receiving the samples at the laboratory.
«  Special Instructions ~ The sampler may provide additional information about a sample, e.g., if an odor is present, high or low pH, etc.
. Possibie Hazard Identification — The sampler may include any known or suspected hazards associated with the samples. Sample entry personnel may add information to
this section based on communications from the laboratory Project Manager or Supervisor after samples are received. Laboratory Team Leaders will use any hazard
information to update and advise their analysts before work is started.

Note: If commercial carriers are used, the name of the carrier, any airbill number, and the date and time of relinquishing the sample containers are written on the airbill by sample
entry or field personnel, and the airbill is attached to the Chain-of-Custody Record.

A copy of the Chain-of-Custody Record should be returned with the sample results. The laboratory service request number should be written on the Chain-of-Custody Record to
facilitate its use during project data entry.

LABORATORY SAMPLING CUSTODY PROCEDURES (receipt of samples, archiving, disposal):

The laboratory assigns a unique, sequentially numbered sample code to each sample received. Laboratory custody procedures for sample receiving and log-in, storage, tracking, and
holding time requirements are described in the laboratory's Quality Assurance Manual and in the Laboratory SOPs (see Appendix D, Appendix E, and Appendix F).
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QAPP Worksheet #28 - Analytical Quality Control and Corrective Action
28-1- MS-VOA / VOCs

Matrix: Solid, Water

Analytical Group: MS-VOA / VOCs

Analytical Method / SOP: NC-MS-019

Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC

Water: RPD £50% for sample
results that are > 5X RL; or for

sample results that are < 5X
RL, the absolute difference of
the two results is less than 1X
RL.

Field duplicate 1 per 10 samples Soil: RPD < 100% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Trip Blank 1 per cooler < Laboratory reporting limit Qualify data as needed CRA QA Officer < Lab?ratf)r\(
reporting limit
Field / Equipment . . ! < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
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TITLE/POSITION OF PERSON
RESPONSIBLE FOR

PROJECT-SPECIFIC

sample.

accordance with DoD QSM
requirements

accordance with DoD QSM
requirements.

METHOD/SOP ACCEPTANCE
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Check of mass
Li M h th R inst d verif
srpectra- Pon Prior to initial ‘ust meet the method etune instrument a?' v?rl y Meets all EPA
intensities . i requirements before samples the tune acceptability in .
R calibration and K . TestAmerica Analyst Method
(tuning . X e are analyzed in accordance accordance with DoD QSM X
R calibration verification . ) R requirements
procedure) using with DoD QSM requirements. requirements.
BFB (82608B)
Inspect mass spectrometer
Areas within -50% to +100% and GC for malfunctions;
Internal Every field sample, of midpoint of the last ICAL mandatory reanalysis of Meets all EPA
standards standard, and QC for each sample and QC in samples analyzed while TestAmerica Analyst Method
system was malfunctioning in requirements

One per analytical

No target analytes 2% RL and
> 1/10 the amount measured
in any sample or 1/10 the
regulatory limit (whichever is

Verify instrument is clean,
then reanalyze. Evaluate to
determine if systematic issue

within laboratory, correct,

then re-prepare and

TestAmerica Analyst

No target analytes

Method blank . F m
ethod blan batch (82608) greater). For common reanalyze the method blank 21/2RL
laboratory contaminants, no
. and all samples processed
analytes detected >RL in . R
accordance with DoD QSM with the contaminated blank
. in accordance with DoD QSM
requirements. .
requirements.
Examine the project-specific asM or
Matri ik MS/MSD . \ laborat
a I).( Sp'.e/ One Ms/ .S per QSM or laboratory statistically | DQOs. Contact the client as . ab K raA oy
Matrix Spike analytical . o . TestAmerica Analyst statistically
, . derived control limits. to additional measures to be R
Duplicate /preparation batch derived control
taken. L
limits
CONESTOGA-ROVERS
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Reanalyze LCS once. If
table, t.
o acce;? able, repor QsM or
QSM or laboratory statistically Otherwise, evaluate and laborator
Laboratory One LCS per analytical derived control limits in re-prep and reanalyze the LCS . . ¥
R . . TestAmerica Analyst statistically
Control Sample / preparation batch accordance with DoD QSM and all samples in the R
. . derived control
requirements. associated prep batch for o
. . - limits
failed analytes, if sufficient
sample material is available.
Evaluate matrix, then
analytical data, then
re-extract and reanalyze all
affected samples in QSM or
Surrogate All field and QC In accordance with DoD QSM acc?rdance with DoD Q_SM . Iab{)rﬁory
- . requirements as appropriate. TestAmerica Analyst statistically
standards samples. criteria and requirements. X . . N
Qualify outliers. If obvious derived control
chromatographic interference limits
with surrogate is present,
reanalysis may not be
necessary.
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28-2 - MSS-VOA / SVOCs
Matrix: Solid, Water
Analytical Group: MSS-VOA / SVOCs
Analytical Method / SOP: NC-MS-018, NC-OP-040, NC-OP-037
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC
Sampler's Name: TBD
Field Sampling Organization: TBD
No. of Sample Locations: TBD
TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £ 50% for sample
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 12'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.
Field /BElg;l;(pment 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer r::(:rtic?r:tl?rxt
Inspect mass spectrometer
During acquisition of Areas within -50% to +100% and GC for malfunctions;
. . of midpoint of the last ICAL mandatory reanalysis of Meets all EPA
Internal calibration standard, R . .
for each sample and QC in samples analyzed while TestAmerica Analyst Method
standards samples, and QC . L .
check samples accordancg with DoD QSM system was ma!functlomng in requirements
requirements. accordance with DoD QSM
requirements.
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Verify instrument is clean
(evaluate calibration blank &
No target analytes 2RL and > samples prior to method
1/10 the amount measured in blank), then reanalyze.
any sample or 1/10 the Evaluate to determine if
regulatory limit (whichever is systematic issue within No target analytes
Method blank One per batch greater). For common laboratory, correct, then TestAmerica Analyst > RL
laboratory contaminants, no re-prepare and reanalyze the -
analytes detected >RLin method blank and all samples
accordance with DoD QSM processed with the
requirements. contaminated blank in
accordance with DoD QSM
requirements.
. R Examine the project-specific QSM or
Matrix Spike / QSM or laboratory statistically . laboratory
R N One MS/MSD per . A DQOs. Contact the client as . e
Matrix Spike batch derived control limits. RPD < to the additional measures to TestAmerica Analyst statistically
Duplicate 30% between MS and MSD. derived control
be taken. .
limits
Reanalyze LCS once. If
acceptable, report.
QSM or laboratory statistically Otherwise, evaluate and QSM or laboratory
Laboratory One per preparatory derived cont.rol limitsin re-prepare and reanal.yze the TestAmerica Analyst st.atlstxcaliy
Control Sample batch accordance with DoD QSM LCS and all samples in the derived control
requirements. associated prep batch for limits
failed analytes, if sufficient
sample material is available.
Evaluate data, if preparation QSM or
Surrogate All field and QC In accordance with DoD QSM problem noted re‘gxtract ahd . Iabt?raftory
standards samples. criteria and requirements. reana-lyze. OtherWisef qualify TestAmerica Analyst stlatlstncally
data in accordance with DoD derived control
QSM requirements. limits
V) gouEsTosARoveRs
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28-3 - GC-ECD / Pesticides

Matrix: Water, Solid

Analytical Group: GC-ECD / Pesticides

Analytical Method / SOP: NC-GC-038, NC-OP-037, NC-OP-040
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample resulits that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 12'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Verify instrument is clean
(evaluate calibration blank &
No target analytes 2 RL and > samples prior to method
1/10 the amount measured in blank), then reanalyze.
any sample or 1/10 the Evaluate to determine if
. regulatory limit (whichever is systematic issue within
Method Blank One MB;)etr Znalytlcal greater). For common laboratory, correct, then Group Leader / Analyst Bias
atc laboratory contaminants, no re-prepare and reanalyze the
analytes detected >RLin method blank and all samples
accordance with processed with the
requirements. contaminated blank in
accordance with
requirements
Reanalyze LCS once. If
QC acceptance criteria as acce;?table, report.
" Otherwise, evaluate and
Laboratory One LCS per analytical specified by laboratory re-prepare and reanalyze the
statistically derived control Group Leader / Analyst Accuracy

Control Sample

batch

limits in accordance with
requirements

LCS and all samplesin the

associated prep batch for
failed analytes, if sufficient
sample material is available.

Surrogate
Standards

Each field and QC
sample

QC acceptance criteria as
specified by laboratory
statistically derived control
limits in accordance with
requirements

For QC and field samples,
correct problem, then
re-prepare and reanalyze all
failed samples for failed
surrogates in the associated
preparatory batch, if
sufficient sample is available.
If obvious chromatographic
interference with surrogate is
present, reanalysis may not
be necessary.

Group Leader / Analyst

Bias, accuracy, and
precision
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC

Matrix Spike /

One MS / MSD pair

QC acceptance criteria as
specified by laboratory
statistically derived control

Examine the project specific
DQOs. Evaluate the data.

Accuracy and

Matrix Spik . . ntact the client roup Leader / Analyst L
t .Sp € per analytical batch limits in accordance with CO. 'ta e clientas to Group Leader / Analys precision
Duplicates . additional measures to be
requirements. RPD < 30% taken
between MS and MSD. '
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28-4 - GC-ECD / Herbicides

Matrix: Water, Solid

Analytical Group: GC-ECD / Herbicides

Analytical Method / SOP: NC-GC-038, NC-OP-031
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC

Water: RPD £ 50% for sample
results that are > 5X RL; or for

sample resuits that are < 5X
RL, the absolute difference of
the two results is less than 1X
RL.

Soil: RPD £100% for sample
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Field duplicate 1 per 10 samples Qualify data as needed CRA QA Officer RPD

Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC

Method Blank

One per preparation

No target analytes 2 RL and >
1/10 the amount measured in
any sample or 1/10 the
regulatory limit (whichever is

Verify instrument is clean
(evaluate calibration blank &
samples prior to method
blank), then reanalyze.
Evaluate to determine if
systematic issue within

Group Leader / Analyst

Accuracy/Bias

Control Sample

preparation batch

statistically derived control
limits.

LCS and all samplesin the
associated prep batch for
failed analytes, if sufficient

sample material is available.

batch greater). For common laboratory, correct, then Contamination
laboratory contaminants, no re-prepare and reanalyze the
analytes detected >RL. method blank and all samples
processed with the
contaminated blank.
Reanalyze LCS once. If
acceptable, report.
QC acceptance criteria as Otherwise, evaluate
Laboratory One LCS per specified by laboratory re-prepare and reanalyze the Precisions and

Group Leader / Analyst

Accuracy/Bias
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
For QC and field samples,
correct problem, then
re-prepare and reanalyze all
CCasepteciurass | IO
Surrogates Each field and QC specified by laboratory preparatory batch, if Group Leader / Analyst Precisions and
sample statistically derived control ! Accuracy/Bias

limits.

sufficient sample is available.
If obvious chromatographic
interference with surrogate is
present, reanalysis may not
be necessary.

Matrix Spike /
Matrix Spike
Duplicate

One MS / MSD pair
per preparation batch

QC acceptance criteria as
specified by laboratory
statistically derived control
limits. RPD < 30% between
MS and MSD.

Examine the project specific
DQOs. Evaluate the data.
Contact the client as to
additional measures to be
taken.

Group Leader / Analyst

Precisions and
Accuracy/Bias
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28-5 - GCS, GCV / Dissolved Gas
Matrix: Water
Analytical Group: GCS, GCV / Dissolved Gas
Analytical Method / SOP: NC-GC-032
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC
Sampler's Name: TBD
Field Sampling Organization: TBD
No. of Sample Locations: TBD
TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £ 50% for sample
results that are > 5X RL; or for
sample results that are < 5X
Field duplicate 1 per 10 samples RL, the absolute difference of Qualify data as needed CRA QA Officer RPD
the two results is less than 1X
RL.
Trip Blank 1 per cooler < Laboratory reporting limit Qualify data as needed CRA QA Officer < Labgrat«?r\(
reporting limit
Field / Equipment 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer < LabgrathY
reporting limit

Blank

Verify instrument is clean
(evaluate calibration blank &
samples prior to method
blank), then reanalyze.
Evaluate to determine if
systematic issue within
No results > RL laboratory, correct, then Group Leader / Analyst Bias
re-prepare and reanalyze the
method blank and all samples
processed with the
contaminated blank in
accordance with
requirements.

One per analytical

Method Blank batch
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
QC acceptance criteria as Terminate analysis, identify
- and correct the problem, then
. specified by laboratory
Laboratory One per analytical o . re-prepare and reanalyze all
statistically derived control Group Leader / Analyst Accuracy
Control Sample batch N R affected samples and QC
limits in accordance with A .
R checks in accordance with
requirements .
requirements.
QC acceptance criteria as Examine the project specific
Matrix Spike / One pair per analytical specified by laboratory DQOs. Evaluate the data, and
Matrix Spike batch (water matrix statistically derived control re-prepare/reanalyze the Group Leader / Analyst Precision
Duplicate only) limits in accordance with native sample and MS/MSD
requirements pair as indicated.
E i |
One per every 10 homo e’;a;l'”er:“:: zre and
Sample Duplicate client samples (solid RPD <20% g ¥, re-prep Group Leader / Analyst Precision
. reanalyze sample and
matrix only) X
duplicate.
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28-6 - ICP/ Metals

Matrix: Solid, Water

Analytical Group: ICP/ Metals

Analytical Method / SOP: NC-IP-010, NC-IP-011, NC-MT-012
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample resulits that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 12'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Verify instrument is clean
(evaluate calibration blank &
No target analytes 2 RL and > samples prior to method
1/10 the amount measured in blank), then reanalyze.
One per digestion any sample or 1/10 the Evaluate to determine if
Method Blank batch regulatory limit (whichever is systematic issue within Group Leader / Analyst Bias
greater). For common laboratory, correct, then
laboratory contaminants, no re-prepare and reanalyze the
analytes detected >RL. method blank and all samples
processed with the
contaminated blank.
Evaluate LCS data and
reanalyze if bias appears
instrument related. If bias
appears preparation related,
Laboratory One LCS per each Qc acceptar\cg criteriaf determine if trend requires
. laboratory statistically derived | correction prior to re-prepare Group Leader / Analyst Accuracy
Control Sample preparation batch L .
control limits. and reanalysis of the LCS and
all samples in the associated
prep batch for failed analytes,
if sufficient sample material is
available.
Examine the project specific
Matrb.( Spilfe/ One MS/MSD pair per Qc acceptapcg criteria_: DQOs. Evaluate the data, and N
Matrix Spike R laboratory statistically derived re-prepare/reanalyze the Group Leader / Analyst Precision
Duplicate preparation batch control limits and RPD < 20%. native sample and MS/MSD
pair as indicated.
1:5 dilution must agree within . . ,
Dilution Test Bach new §ample +10% of the original Perform post~.<:|.|gest|on spike Group Leader / Analyst Precision
matrix L addition.
determination.
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
When dilution test
fails or analyte
concentration in all
samples
<50 x RL.

Post digestion
Spike Addition

Recovery within 75% to 125%

Flag for matrix interference. Group Leader / Analyst Precision
of expected results.

CONESTOGA-ROVERS
8 ASSOCIATES

038443 (29)
November 2014 175



EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

28-7 - CVAA [/ Mercury

Matrix: Water, Solid

Analytical Group: CVAA / Mercury

Analytical Method / SOP: NC-MT-014

Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample resulits that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 12'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Verify instrument is clean
(evaluate calibration blank &
samples prior to method
blank), then reanalyze.
Evaluate to determine if
No target analytes >RL in systematic issue within
Method Blank One per prep batch accordance with laboratory, correct, then Group Leader / Analyst Bias
requirements re-prepare and reanalyze the
method blank and all samples
processed with the
contaminated blank in
accordance with
requirements.
QC acceptance criteria: Terminate analysis, identify
81% to 123% (waters) or 73% | and correct the problem, then
Laboratory to 121% (solids) accuracy, re-prepare and reanalyze all
Control Sample One per prep batch 20% precision or laboratory affected samples and QC Group Leader / Analyst Accuracy
statistically derived control checks in accordance with
limits requirements.
QC acceptance criteria: 69% Examine the project specific
Matrix Spike / to 134% (waters) and 11% to DQOf. If the .ma1‘:rix spi!(e? falls
outside of criteria, additional L.
Precision

One MS / MSD pair

192% {solids) accuracy,

Group Leader / Analyst

Matrix Spike L ;
Du licapte per prep batch 20% precision or laboratory quality control tests are
P statistically derived control required to evaluate matrix
limits effects.
CONESTOGA-ROVERS
Y & ASSOCIATES
038443 (29)

November 2014

177




EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)
South Dayton Dump and Landfill Site Revision 01

28-8 - Cyanide

Matrix: Water, Solid

Analytical Group: Cyanide

Analytical Method / SOP: NC-W(C-031, NC-W(C-032
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample resulits that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 1‘;'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Field /BEI;I:I'(pme“t 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer r:;i_(?rt‘)t?r::ﬁ?r:\\:t
Evaluate blank to determine if
instrument or solution
caused, then correct.

No target analyte > RL Re-prepare and reanalyze the Group Leader / Analyst Bias
blank. All samples following
the last acceptable calibration
blank must be reanalyzed.

One per analytical

Method Blank
ethod Blan batch
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Terminate analysis, identify
and correct the problem, then
re-prepare and reanalyze all
affected samples and QC
checks in accordance with
requirements.

QC acceptance criteria as
specified by laboratory
statistically derived control
limits in accordance with
requirements

Laboratory One per analytical

Lead Analyst Accur d Bi
Control Sample batch Group Leader / Analys ccuracy and Bias

QC acceptance criteria as Examine the project specific
Matrix Spi ified by | t D . Evaluate th t,
a n).( Spnlfe/ One MS/MSD pair per sgec‘! ied by ?bora ory QOs. Evaluate the data, and Precision and
Matrix Spike analvtical batch statistically derived control re-prepare/reanalyze the Group Leader / Analyst Accurac
Duplicate v limits in accordance with native sample and MS/MSD ¥
requirements pair as indicated.
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28-9 - General Chemistry / Total Solids

Matrix: Solid and Water

Analytical Group: General Chemistry / Total Solids
Analytical Method / SOP: NC-WC-004

Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample resulits that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 1‘;'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X

RL.
Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
1
Sample Duplicate Onefaer;;;iry 0 RPD <20% Re-analyze sample Group Leader / Analyst Precision
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28-10 - Wet Chemistry / Alkalinity
Matrix: Water
Analytical Group: Wet Chemistry / Alkalinity
Analytical Method / SOP: NC-WC-093
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC
Sampler's Name: TBD
Field Sampling Organization: TBD
No. of Sample Locations: TBD
TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample resulits that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 1‘;'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.
Field /BEI::;(pment 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer r:;i_(?rt‘)t?r::ﬁ?r:\\:t
One per analytical Riprap and reanalyze batch.
Method Blank No target analyte > RL Any samples < RL may be Group Leader / Analyst Bias

batch

reported and narrated.

Laboratory
Control Sample

One per analytical
batch

QC acceptance criteria as
specified by laboratory
statistically derived control
fimits in accordance with
requirements

Riprap and reanalyze batch. If
LCS is outside of acceptance
on the high side, any sample

that is < RL may be reported if
all other QC passes criteria.

Group Leader / Analyst

Accuracy and Bias

Matrix Spike /
Matrix Spike

One MS / MSD pair
per analytical batch

QC acceptance criteria as
specified by laboratory

If RPD < 20%, and LCS meets
criteria, samples may be

Group Leader / Analyst

Accuracy and
Precision
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Duplicate (total for Total Alkalinity statistically derived control reported and narrated.
alkalinity) limits in accordance with Otherwise, associated
requirements samples must be re-prepped
and reanalyzed.
Sample Duplicate One for every 10 RPD > 20% Re-prep and .reanalyze sample Group Leader / Analyst Accura.cY and
samples and associated samples. Precision
EASEOTATEs NOVERS
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28-11 - Wet Chemistry / Anions

Matrix: Water, Solid

Analytical Group: Wet Chemistry / Anions
Analytical Method / SOP: NC-WC-084

Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 12'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Verify instrument is clean
(evaluate calibration blank &
samples prior to method
blank), then reanalyze.
Evaluate to determine if
One per analytical No analytes detected >RL in systematic issue within
Method Blank accordance with laboratory, correct, then Group Leader / Analyst Bias

batch

requirements.

re-prepare and reanalyze the
method blank and all samples
processed with the
contaminated blank in
accordance with
requirements.

One per analytical
batch

Laboratory
Control Sample

QC acceptance criteria as
specified by laboratory
statistically derived control
limits in accordance with
requirements

Terminate analysis, identify
and correct the problem, then
re-prepare and reanalyze all
affected samples and QC
checks in accordance with
requirements.

Group Leader / Analyst Accuracy and Bias

Matrix Spike /
Matrix Spike
Duplicate

One MS / MSD pair
per analytical batch

QC acceptance criteria as
specified by laboratory
statistically derived control
limits in accordance with
requirements. RPD less than
or equal to 15%.

Examine the project specific
DQOs. Evaluate the data, and
re-prepare/reanalyze the
native sample and MS / MSD
pair as indicated.

Precision and

Group Leader / Analyst
P / ¥ Accuracy
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28-12 - Wet Chemistry / TOC

Matrix: Water and Solid

Analytical Group: Wet Chemistry / TOC

Analytical Method / SOP: NC-WC-017, NC-W(--18
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample resulits that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 12'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.

Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Verify instrument is clean
(evaluate calibration blank &
samples prior to method
blank), then reanalyze.
Evaluate to determine if
One per analytical systematic issue within
Method Blank pbatch ¥ No results > RL laboratory, correct, then Group Leader / Analyst Bias
re-prepare and reanalyze the
method blank and all samples
processed with the
contaminated blank in
accordance with
requirements.
QC acceptance criteria as Terminate analysis, identify
o and correct the problem, then
Laborator One per analytical specified by laboratory re-prepare and reanalyze all
¥ P Y statistically derived control prep v Group Leader / Analyst Accuracy
Control Sample batch o R affected samples and QC
limits in accordance with . .
. checks in accordance with
requirements .
requirements.
QC acceptance criteria as Examine the project specific
Matrix Spike / One pair per analytical specified by laboratory DQOs. Evaluate the data, and
Matrix Spike batch {(water matrix statistically derived control re-prepare/reanalyze the Group Leader / Analyst Precision
Duplicate only) limits in accordance with native sample and MS/MSD
requirements pair as indicated.
One per every 10 homo it:::mies?rr:ﬁre and
Sample Duplicate client samples (solid RPD < 20% 8 ¥, re-prep Group Leader / Analyst Precision
. reanalyze sample and
matrix only) X
duplicate.
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28-13 - Wet Chemistry / pH (Corrosivity)
Matrix: Water, Soil
Analytical Group: Wet Chemistry / pH (Corrosivity)
Analytical Method / SOP: NC-WC-010
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC
Sampler's Name: TBD
Field Sampling Organization: TBD
No. of Sample Locations: TBD
TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC

Water: RPD £50% for sample

results that are > 5X RL; or for

sample results that are < 5X

RL, the absolute difference of

the two results is less than 1X

Field duplicate 1 per 10 samples Soil: RPD < 1‘;'5% for sample Qualify data as needed CRA QA Officer RPD

results that are > 5X RL; or for

sample results that are < 5X

RL, the absolute difference of

the two results is less than 2X

RL.
Field /B!EI:rL:meent 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer r:;i_(?rt‘)t?rrztlci)r;\:t
Co:atkig{:ta?;\i)le One pi;:cnhalytlcal Recovery criteria of 97-103% Trouszigz?:fc;ﬁi?aifr%h Group Leader / Analyst Accuracy
Sample Duplicate Ong per every 10 RPD <20% Re-aliquot and reanalyze Group Leader / Analyst Precision and
client samples accuracy
SREBIRFLROVERS
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28-14 - Wet Chemistry / Sulfide

Matrix: Water, Solid

Analytical Group: Wet Chemistry / Sulfide
Analytical Method / SOP: NC-WC-060

Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 1X
Field duplicate 1 per 10 samples Soil: RPD < 12'5% for sample Qualify data as needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X

RL.
Field /BEI;I:;(pment 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer rzgsz?r::ﬁ?r;\:t
Evaluate to determine if
systematic issue within
laboratory, correct, then
One per analytical re-prepare and reanalyze the
Method Blank batch {(and matrix for No result > RL method blank and all samples Group Leader / Analyst Bias
9034). processed with the

contaminated blank in
accordance with
requirements.
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Terminate analysis, identify
QC acceptance criteria as and correct the problem, then
Laboratory One per analytical specified by laboratory re-prepare and reanalyze all
batch {(and matrix for statistically derived control affected samples and QC Group Leader / Analyst Accuracy
Control Sample o . A .
9034). limits in accordance with checks in accordance with
requirements requirements.
QC acceptance criteria as Examine the project specific
Matrix Spike / One per analytical specified by laboratory DQQOs. Evaluate the data, and
Matrix Spike batch {(and matrix for statistically derived control re-prepare/reanalyze the Group Leader / Analyst Precision
Duplicate 9034). limits in accordance with native sample and MS/MSD
requirements pair as indicated.
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28-15 - General Chemistry / Hardness
Matrix: Water
Analytical Group: General Chemistry / Hardness
Analytical Method / SOP: NC-WC-036
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC
Sampler's Name: TBD
Field Sampling Organization: TBD
No. of Sample Locations: TBD
TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £50% for sample
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 1X
RL.
Field duplicat 1 1 | lify dat ded CRA QA Offi RPD
ield duplicate per 10 samples Soil: RPD <100% for sample Qualify data as neede QA Officer
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.
Field / Equipment S . ) < Laboratory
Blank 1 per day < Laboratory reporting limit Qualify data as needed CRA QA Officer reporting limit
Verify glassware cleanliness
Method Blank One per analytlc.al No analytes > RL and reagent prep dates. Group Leader / Analyst Bias
batch and matrix Re-prepare and reanalyze
batch.
Termi lysis, identif:
QC acceptance criteria as erminate analysis, identify
e and correct the problem, then
R specified by laboratory
Laboratory One per analytical o . re-prepare and reanalyze all
. statistically derived control Group Leader / Analyst Accuracy
Control Sample batch and matrix o A affected samples and QC
limits in accordance with A .
; checks in accordance with
requirements .
requirements
CONESTOGA-ROVERS
& ASSOCIATES
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC

Matrix Spike /

One per analytical

QC acceptance criteria as
specified by laboratory

Examine the project specific
DQOs. Evaluate the data, and

Precision and

Matrix Spike batch and matrix statistically derived control re-prepare/reanalyze the Group Leader / Analyst Accuracy
Duplicate limits in accordance with native sample and MS/MSD
requirements pair as indicated.
Examine the project specific
One for every 10 DQOs. Evaluate the data, and
Sample Duplicate RPD <20% re-prepare/reanalyze the Group Leader / Analyst Precision

samples

native sample and duplicate
as indicated.
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28-16 - Wet Chemistry / Flashpoint

Matrix: Solid and Water

Analytical Group: Wet Chemistry / Flashpoint
Analytical Method / SOP: NC-WC-034

Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC

Sampler's Name: TBD

Field Sampling Organization: TBD

No. of Sample Locations: TBD

TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £ 50% for sample
results that are > 5X RL; or for
sample resuits that are < 5X
RL, the absolute difference of
the two results is less than 1X
RL. Qualify data as
Soil: RPD £100% for sample needed
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X

Field duplicate 1 per 10 samples CRA QA Officer RPD

RL.
Field / Equipment < Laboratory Qualify data as ) < Laboratory
1perda CRA QA Officer
Blank per day reporting limit needed QA Offi reporting limit
Laborat ] -Xyl heck Troubleshoot inst t, .
aworatory ne p-ry szne chec 81°F+2°F roublesnoot instrumen TestAmerica Analyst Accuracy
Control Sample per analytical batch - cool p-Xylene, reanalyze
Precision and
Sample Duplicate One per matrix >20% RPD Analyze a third aliquot TestAmerica Analyst ZZLLiZCyn
CONESTOGA-ROVERS
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28-17 - Dioxins and Furans
Matrix: Water, Solid
Analytical Group: Dioxins and Furans
Analytical Method / SOP: WS-ID-0005, WS-IDP-0005
Sampling SOP: FSP, Appendix J-F; QAPP, Appendix G
Analytical Organization: TA-NC
Sampler's Name: TBD
Field Sampling Organization: TBD
No. of Sample Locations: TBD
TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
Water: RPD £ 50% for sample
results that are > 5X RL; or for
sample resuits that are < 5X
RL, the absolute difference of
the two results is less than 1X
, , RL. Qualify data as )
Field duplicate 1 per 10 samples Soil: RPD < 100% for sample needed CRA QA Officer RPD
results that are > 5X RL; or for
sample results that are < 5X
RL, the absolute difference of
the two results is less than 2X
RL.
Field / Equipment < Laboratory Qualify data as ) < Laboratory
Blank 1 perday reporting limit needed CRA QA Officer reporting limit
Project specific criteria, if Verify instrument is clean
available. Otherwise, no (evaluate calibration blank &
target analytes detected 2 1/2 samples prior to method
RL or 2 20% of the associated blank), then reanalyze. No target analytes
One per preparation | regulatory limit or 2 5% of the Evaluate to determine if . .
Method Blank . s Chemist 2 Reporting Limit.
batch sample result for the analyte, systematic issue within
whichever is greater. {OCDD laboratory, correct, then
is considered a common re-prepare and reanalyze the
laboratory contaminantand | method blank and all samples
treated accordingly). processed with the
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TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
contaminated blank in
accordance with DoD QSM
requirements. "Totals" are
not considered "target
analytes" —no corrective
action or flagging is necessary
for "totals".
) % recovery for each IS in the Meets all EPA
Every field sample, . . Correct problem, then Method
Internal Standard original sample (prior to .
. standard and QC o L re-prepare and reanalyze the Lab Manager / Analyst requirements
Spike dilutions) must be within X .
sample samples with failed IS. (40-135%
40 - 135% recovery.
Recovery)
Reanalyze LCS once. If
acceptable, report.
Otherwise, evaluate for
impact {high bias and
non-detects, or sporadic Laboratory
Laboratory One per sample Laboratory statisticall marginal exceedence may be statistically
Control Sample P X P . v L v narrated and reported). If Lab Manager / Analyst derived control
preparation batch derived control limits . o
(LCS) impact too great, re-prepare limits
and reanalyze the LCS and all
samples in the associated
prep batch for failed analytes,
if sufficient sample material is
available.
Identify problem; if not
. . One MS / MSD per L related to matrix Laer;jutory
Matrix Spike / analytical / Laboratory statistically interference. re-extract and statistically
Matrix Spike y . derived control limits, RPD < - Lab Manager / Analyst derived control
Duplicate preparation batch (if 20% reanalyze field sample and limits
requested by client). ’ MS/MSD, provided sufficient
sample material is available.
CONESTOGA-ROVERS
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28-18 - Volatile Organics
Matrix: Air
Analytical Group: Volatile Organics
Analytical Method / SOP: KNOX-MS-0001
Sampling SOP: FSP, Appendix J-F
Analytical Organization: TA-KX
Sampler's Name: TBD
Field Sampling Organization: TBD
No. of Sample Locations: TBD
TITLE/POSITION OF PERSON
METHOD/SOP ACCEPTANCE RESPONSIBLE FOR PROJECT-SPECIFIC
QC SAMPLE FREQUENCY/NUMBER CRITERIA CORRECTIVE ACTION CORRECTIVE ACTION MPC
- — <c0o -
Field duplicate 1 per 10 samples Advisory limit of RPD = 50% Qualify data as CRA QA Officer RPD
for air samples needed
Field / Equipment < Laboratory Qualify data as ) < Laboratory
Blank 1 perday reporting limit needed CRA QA Officer reporting limit

One per every 10

Sample Duplicate samples RPD £20% Re-analyze sample Group Leader / Analyst Precision
If sufficient sample is
available, reanalyze samples.
1 per 20 samples or 24 .
per ampes or Qualify data as needed. No Target

Method Blank

hr tune, whicheveris
more frequent

No Target Compounds>=RL

Report results if sample
results >20x blank result or
sample results ND.

Analyst / Section Supervisor

Compounds>=RL

70-130% recovery with
provisory analytes within

Laborator 1 per 20 samples or 24 60-140%. Marginal If sufficient sample is Laboratory %
Control Samy le hr tune, whichever is exceedence limit of 60-140 % | 2vailable, reanalyze samples. | Analyst / Section Supervisor | Recovery Contral
P more frequent /50-150 % allowed based on Qualify data as needed. Limits.
# of target analytes
Laboratory Determine root cause; Laboratory %
Duplicate 1/Batch (20 samples) RPD <25 for analytes >5x RL reanalyze DUP; flag data; Analyst / Section Supervisor Recovery / RPD

discuss in narrative.

Control Limits
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QAPP Worksheet #29 - Project Documents and Records

Custody Seals
Communication logs

Run logs

Equipment maintenance,
testing, and inspection logs
Corrective action forms
Reported field sample
results

Reported results for
standards, QC checks, and
QC samples

Instrument printouts (raw
data) for field sample
standards, QC checks, and
QC sample

Data package completeness
checklists

Sample disposal records
Extraction/Cleanup records
Raw data (stored on
diskette or CD-R)
Analytical reports

ON-SITE ANALYSIS DATA ASSESSMENT
SAMPLE COLLECTION DOCUMENTSAND OFF-SITE ANALYSIS DOCUMENTSAND
DOCUMENTS AND RECORDS RECORDS DOCUMENTS AND RECORDS RECORDS OTHER
* Field notes * Equipment calibration * Sample receipt, custody, « Data validation Consent Decree
* Sampling logs logs and tracking records checklists documents
¢ Chain-of-Custody Records * Field data records * Standard traceability logs « Data quality Progress reports to the
* Air bills * Soil stratigraphy logs * Sample prep logs assessments U.S. EPA

Work plans and Field
Sampling Plans

Health and Safety Plans
Quality Assurance Project
Plan

Quality Management
Plan

Remedial Investigation
and Risk Assessment
Reports

Feasibility Studies
Design Reports
Monitoring Reports
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QAPP Worksheet #30 - Analytical Services

SAMPLE DATA PACKAGE | LABORATORY/ORGANIZATION LABORATO?;/C(')(:gANIZATION
ANALYTICAL CONCENTRATION | LOCATIONS/ID | ANALYTICAL | TURNAROUND (name, address, contact, (name, address, contact,
MATRIX GROUP LEVEL NUMBERS sop TIME telephone number) telephone number)
VOCs D-1
SVOCs D-2,E-1
PCBs D-3,E-1
Metals D-5, E-9
Cyanide D-7,E-5
Mercury D-6 TestAmerica, Laboratories,
Pesticides D-3, E-1 Inc.
Groundwater Herbicides All TBD b3, E7 I\?é?ti ir::\ftf:g,sgile:g\;v()
Dioxin&Furan D-16, E-6
Alkalinity D-9 Denise Heckler
Anions D-10 330-996-9477
TOC D-11
pH D-12
Sulfide D-13
Dissolved Gas D-4
Hardness D-14
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W 8ASSOCIATES

038443 (29)
November 2014

197



South Dayton Dump and Landfill Site

EPA-R5-2016-005983 Outlook0000623

Quiality Assurance Project Plan (QAPP)

Revision 01

BACKUP
SAMPLE DATA PACKAGE | LABORATORY/ORGANIZATION | LABORATORY/ORGANIZATION
ANALYTICAL CONCENTRATION | LOCATIONS/ID | ANALYTICAL | TURNAROUND (name, address, contact, (name, address, contact,
MATRIX GROUP LEVEL NUMBERS sop TIME telephone number) telephone number)
VOCs D-1
SvVocCs D-2,E-4
PCBs D-3,E-4
Metals D-5, E-8 . .
TestAmerica, Laboratories,
Cyanide D-7, E-5 Inc.
Mercury D-6 4101 Shuffel Street NW
Soil Pesticides All TBD D-3,E-4 North Canton, OH 44720
Herbicides D-3,E-7 Denise Heckler
Dioxin&Furan D-16, E-6 330-996-9477
pH D-12
Sulfide D-13
Total Solids D-8
TOC D-18
TCLP:
VOCs, SVOCs, TestAmerica, Laboratories,
Inc.
Metals,
Waste ] 4101 Shuffel Street NW
Characterlzatron Cyanide, Hg, Al 8D £.10 North Canton, OH 44720
(TCLP Solids and Pesticides
Water) Herbicides, Denise Heckler
pH, Sulfide, 330-996-9477
Flashpoint
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BACKUP
SAMPLE DATA PACKAGE | LABORATORY/ORGANIZATION | LABORATORY/ORGANIZATION
ANALYTICAL CONCENTRATION | LOCATIONS/ID | ANALYTICAL TURNAROUND (name, address, contact, (name, address, contact,
MATRIX GROUP LEVEL NUMBERS sop TIME telephone number) telephone number)
TestAmerica, Laboratories,
Inc
5815 Middlebrook Pike
. . Knoxville, TN 37921
Air / Soil Gas VOCs Low / Standard D-17 ’

Jamie McKinney

865-291-3051
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QAPP Worksheet #31 - Planned Project Assessments
PERSON(S) PERSON(S)
PERSON(S) RESPONSIBLE FOR RESPONSIBLE FOR
PERSON(S) RESPNSIBLE FOR IDENTIFYING AND MONITORING
ORGANIZATION RESPONSIBLE FOR RESPONDING TO IMPLEMENTING EFFECTIVENESS OF
ASSESSMENT INTERNAL OR PERFORMING PERFORMING ASSESSMENT CORRECTIVE CORRECTIVE
TYPE FREQUENCY EXTERNAL ASSESSMENT ASSESSMENT FINDINGS ACTION ACTION
Field o Steve Quigley Steve Qu.igley, Greg Le_wis, Steve Qu.igley,
performance Pel".IOdIC, based Internal CRA CRA {or as assigned) (or as assigned) (or as assigned)
audit on field schedule (Project Manager) CRA CRA CRA
(Project Manager) (Field QA Officer) (Project Manager)
. Periodic, based Angela Bown Steve Qu'ig!ey, Greg Le_wis, Steve Qu.igley,
Field systems on Internal CRA CRA (or as assigned) (or as assigned) (or as assigned)
audit . . CRA CRA CRA
field schedule (QA Officer) R X : .
(Project Manager) (Field QA Officer) (Project Manager)
As needed, based Angela Bown Denise Heckler Denise Heckler Angela Bown
Laboratory TA-NC TA-NC
audit on laboratory Internal CRA CRA (Laboratory Project | (Laboratory Project CRA
performance (QA Officer) (QA Officer)
Manager) Manager)
Dorothy Leeson Denise Heckler Dorothy Leeson Angela Bown
Laboratory Per laboratory QA Internal TANC TA-NC TA-NC TA-NC CRA
audit Plan (Laboratory QA (Laboratory Project (Laboratory QA (QA Officer)
Officer) Manager) Officer)
Kevin McGee Jamie McKinney Kevin McGee Angela Bown
Laboratory Per laboratory QA Internal TA— KX TA-KX TA-KX TA-KX CRA
audit Plan (Laboratory QA (Laboratory Project (Laboratory QA (QA Officer)
Officer) Manager) Officer)
Steve Quigley Stevrecg:lgley Steve Quigley
QAPP Annually Internal CRA CRA (Project Manager) CRA USEPA
(Project Manager) (Project Manager)
SREBIRFLROVERS
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QAPP Worksheet #32 - Assessment Findings
and Corrective Action Responses
NATURE OF INDIVIDUAL(S)
NATURE OF INDIVIDUAL(S) CORRECTIVE RECEIVING
DEFICIENCIES NOTIFIED OF TIME FRAME OF ACTION RESPONSE CORRECTIVE TIME FRAMEFOR
ASSESSMENT TYPE DOCUMENTATION FINDINGS NOTIFICATION DOCUMENTATION ACTION RESPONSE RESPONSE
Greg Lewis, CRA Within 72 hours Greg Lewis (or as Wlthlgfltlsrhours
Field performance . (Field QA Officer) will after g I
: Checklist . X . E-mail response assigned), CRA notification
audit notify Steve Quigley, CRA | audit (or sooner, as . !
(Project Manager) appropriate) (Field QA Officer) (or sooner, as
j g pprop! appropriate)
AngeI-a Bowr-1, CRA Within 48 hours - Within 48 hours
Field systems (QA Officer) will notify after Greg Lewis {or as after
y. Checklist Steve Quigley, CRA . E-mail response assigned), CRA notification
audit ) audit (or sooner, as R .
(Project Manager) . (Field QA Officer) (or sooner, as
appropriate) .
appropriate)
Denise Heckler, TA-NC .
! Within 48 h
Internal Executive (Laboratory Project Within 48 hours . Angela Bown, CRA ithin 48 hours
. . Executive Summary ! after
laboratory Summary Manager) will notify after (QA Officer), and .
. . from Management R Notification
audit from Management Angela Bown, CRA (QA audit {or sooner, as appropriate
) ) . Report {or sooner, as
TA-NC Report Officer), and appropriate appropriate) laboratory staff .
appropriate)
laboratory staff
Angela Bown, CRA
External (QA Officer) will notify Within 48 hours
laborator Denise Heckler, TA-NC Within 1 week Denise Heckler, after
audit ¥ Checklist (Laboratory Project after Memorandum TA-NC (Laboratory notification
TANC Manager) and Steve audit Project Manager) (or sooner, as
Quigley, CRA (Project appropriate)
Manager)
Jamie McKinney, TA-KX L
Internal Executive (Laboratory Project Within 48 hours . Angela Bown, CRA Within 48 hours
. R Executive Summary ! after
laboratory Summary Manager) will notify after (QA Officer), and I
. . from Management R notification
audit from Management Angela Bown, CRA (QA audit (or sooner, as Report appropriate (or sooner, as
TA—-KX Report Officer), and appropriate appropriate) P laboratory staff ’

laboratory staff

appropriate)
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NATURE OF INDIVIDUAL(S)
NATURE OF INDIVIDUAL(S) CORRECTIVE RECEIVING
DEFICIENCIES NOTIFIED OF TIME FRAME OF ACTION RESPONSE CORRECTIVE TIME FRAME FOR
ASSESSMENT TYPE DOCUMENTATION FINDINGS NOTIFICATION DOCUMENTATION ACTION RESPONSE RESPONSE
Angela Bown, CRA
External (QA Officer) will notify Within 48 hours
laboratory Jamie McKinney, TA-KX Within 1 week Jamie McKinney, af.ter
audit Checklist {Laboratory Project after Memorandum TA-KX (Laboratory notification
TA — KX Manager) and Steve audit Project Manager) (or sooner, as

Quigley, CRA (Project
Manager)

appropriate)
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QAPP Worksheet #33 - QA Management Reports
PERSON(S) RESPONSIBLE
FREQUENCY FOR REPORT PREPARATION REPORT RECIPIENT(S)
(daily, weekly, monthly, PROJECTED (title and organizational (title and organizational
TYPE OF REPORT quarterly, annually, etc.) DELIVERY DATE(S) affiliation) affiliation)

Field audit reports

As needed

As generated

Angela Bown, CRA (QA Officer)

Steve Quigley, CRA
(Project Manager)

TA-NC audit (external)

As needed

As generated

Angela Bown, CRA (QA Officer)

Denise Heckler, TA-NC
(Laboratory Project Manager)
Steve Quigley, CRA
(Project Manager)

TA-KX audit {external)

As needed

As generated

Angela Bown, CRA (QA Officer)

Jamie McKinney, TA-KX
(Laboratory Project Manager)
Steve Quigley, CRA
(Project Manager)

Data validation reports

As specified in data
assessment section

As generated

Angela Bown, CRA (QA Officer)

Steve Quigley, CRA
(Project Manager)

Data quality summary

As appropriate for data use

As generated

Angela Bown, CRA (QA Officer)

Steve Quigley, CRA
(Project Manager)

Final Project Report

As specified in Project
Schedule

As generated

Steve Quigley, CRA (Project
Manager)

Leslie Patterson, USEPA Region 5
(Remedial Project Manager)
Steve Quigley, CRA
(Project Manager)
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QAPP Worksheet #34: Data Verification and Validation Inputs
VALIDATION
VERIFICATION (conformance to
ITEM DESCRIPTION (completeness) specifications)
Planning Documents / Records
1 Approved QAPP X
2 Contract X
3 Field SOPs X
4 Laboratory SOPs X
Field Records
5 Field logbooks X X
6 Equipment calibrations records X X
7 Chain-of-Custody Forms X X
8 Sampling diagrams/surveys X X
9 Drilling Logs X X
10 Geophysics reports X X
11 Relevant Correspondence X X
12 Change orders/deviations X X
13 Field audit reports X X
14 Field corrective action X X
&) gonmsTouA novens
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VALIDATION
VERIFICATION (conformance to
ITEM DESCRIPTION (completeness) specifications)
Analytical Data Package
15 Cover sheet (laboratory identifying information) X X
16 Case narrative X X
17 Internal laboratory Chain-of-Custody X X
18 Sample receipt records X X
19 Sample chronology (i.e. dates and times of receipt, preparation, & X X
analysis)
20 Communication records X X
21 Project-specific PT sample results X X
22 LOD/LOQ establishment and verification X X
23 Standards Traceability X X
24 Instrument calibration records X X
25 Definition of laboratory qualifiers X X
26 Results reporting forms X X
27 QC sample results X X
28 Corrective action reports X X
29 Raw data X X
30 Electronic data deliverable X X
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QAPP Worksheet #35 - Data Verification and Validation Procedures

35-1 - Verification Process

RESPONSIBLE FOR VERIFICATION

VALIDATION INPUT DESCRIPTION INTERNAL/EXTERNAL (name, organization)
Chain-of-Custody Records and shipping documentation Denise Heckler, TA-NC {or designee)
Chain-of-Custody will be reviewec-j .by t‘he Iabqratory upon receipt of (Laboratory Project Manager)
Records and shipping samples for verlflcapon against the sampIeAcooler\s they Internal . an.d/or
documentation represent. The Chain-of-Custody Record will be signed Jamie McKinney, TA-KX)
by all parties who had custody of samples, with the (Laboratory Project Manager)
exception of commercial carriers.
Field notes and All field notes and sampling logs will be reviewed Internal Steve Quigley, CRA (Project Manager)
sampling logs internally and placed in the project file.
Denise Heckler, TA-NC {or designee)
All laboratory data packages will be verified internally (Laboratory Project Manager)
Laboratory analytical data package | by the laboratory performing the work for Internal and/or
completeness and technical accuracy prior to submittal. Jamie McKinney, TA-KX
(Laboratory Project Manager)
All final data packages will be verified for content and
Final Sample Report sample information upon receipt. Data validation Internal Angela Bown, CRA
reports and outputs of the database will be used to (QA Officer)
prepare project submissions.
Electronic Data Deliverables Determine whether required fields and format were Internal Tim Harris, CRA (Data Manager)

(EDDs)

provided compatible with EQUIS
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35-2 - Validation Process

VALIDATION INPUT

DESCRIPTION

RESPOSIBLE FOR VALIDATION
(Name, Organization)

Data Deliverables

Ensure that all required documentation on sampling and analysis
was provided.

Angela Bown {or designee), CRA

Analytes

Ensure that the required list of analytes was reported as specified
in governing documents

Angela Bown {or designee), CRA

Chain-of-Custody

Examine the traceability of the data from the time of sample
collection until reporting of data. Examine COC records against
contract, method, and QAPP.

Angela Bown {or designee), CRA

Holding Times

Identify holding time criteria and determine if they were met. If
holding times were not met, confirm that deviations were
documented.

Angela Bown {or desighee), CRA

Sample Handling

Sampling Methods and
Procedures

Ensure that required sample handling, receipt, and storage
procedures were followed and that any deviations were
documented.

Ensure that all sampling SOPs were followed and that any
deviations were noted.

Angela Bown {or designee), CRA

Angela Bown (or designee), CRA

Field Transcription

Authenticate transcription accuracy for sampling data (i.e. from
field notebook to reports.)

Angela Bown (or designee), CRA

Analytical Methods
and Procedures

Establish that required analytical methods were used and that
any deviations were noted. Determine if the QC samples met
performance criteria and ensure that any deviations were noted.

Angela Bown {or designee), CRA

Data Qualifiers

Determine that the laboratory qualifiers were defined and
applied as specified in methods, procedures, or contracts

Angela Bown {or designee), CRA

Laboratory
Transcription

Authenticate accuracy of the transcription of analytical data
(i.e., lab notebook to report form, orinstrument to LIMS).

Angela Bown {or designee), CRA

Verification of

Verify 5% of all calculations summarized on the laboratory's

Angela Bown {or desighee), CRA

analytical methods and SOPs.

Calculations QA/QC summary sheets.
Determine if r | d meet tract, method .
Standards etermine i standérdsa e traceable and meet contract, method, Angela Bown (or designee), CRA
or procedural requirements.
. Determine the impacts of any deviations from sampling or .
Deviations Angela Bown {or designee), CRA

Documentation of
Method QC Results

Determine if all method required QC samples were analyzed and
met required acceptance limits.

Angela Bown {or designee), CRA
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VALIDATION INPUT

DESCRIPTION

RESPOSIBLE FOR VALIDATION
(Name, Organization)

Project Quantitation Limits

Determine if all sample results met the project quantitation limits
specified in the QAPP.

Angela Bown {or desighee), CRA

Field Duplicates

Compare results of field duplicates with criteria established in the
QAPP.

Angela Bown {or designhee), CRA

Performance Criteria

Evaluate QC data against project-specific performance criteria in
the QAPP.

Angela Bown (or designee), CRA

Data Qualifiers

Determine that the data qualifiers are appropriate and justified.

Angela Bown (or designee), CRA

Data Validation Report

Summarize deviations from the methods, procedures, or
contracts. Summarize the outcome of comparison of data to
performance criteria in the QAPP. Include qualified data and
explanation of all data qualifiers.

Angela Bown {or desighee), CRA
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QAPP Worksheet #36 - Validation Summary

DATA VALIDATOR
CONCENTRATION (title and organizational
MATRIX ANALYTICAL GROUP LEVEL VALIDATION CRITERIA affiliation)
"USEPA Contract Laboratory Program National Functional
Guidelines for Superfund Organic Methods Data Review",
VOCs, SVOCs United States Environmental Protection Agency (USEPA) Angela Bown
Water/Solid PCBs, Pesticides, Low, medium, high 540-R-8-01, June 2008; .
L {or designee), CRA
Herbicides,
Method and laboratory SOP criteria, QAPP criteria and
professional judgment
"USEPA Contract Laboratory Program National Functional
c N_’detaI:' yf/‘;‘;:r:" " Guidelines for Inorganic Superfund Data Review", USEPA
yanide, Tota alinity, -R-10- .
Water/Solid Anions, DOC, Dissolved Low, medium, high >A0-R-A0-01L, January 2010; Anggla Bown
Gases, Hardness, Sulfide, Method and laboratory SOP criteria, QAPP criteria and (or designee), CRA
pH professional judgment
"USEPA Contract Laboratory Program National Functional
Guidelines for Superfund Organic Methods Data Review",
United States Environmental Protection Agency (USEPA)
540-R-8-01, June 2008;
; : . R . Angela Bown
Air/Soil Gas VOCs Standard "Vapor Intrusion Technical Guidance", New Jersey .
Department of Environmental Protection (NJDEP) Site (or designee), CRA
Remediation Program, March 2013, Version 3.1
Method and laboratory SOP criteria, QAPP criteria and
professional judgment
USEPA National Functional Guidelines for
Chlorinated Dibenzo-p-Dioxins (CDDs) and
. Dioxins and Furans . . Chlorinated Dibenzofurans (CDFs), EPA 540-R-05-001
Water/Solid (PCDDs & PCDFs) Low, medium, high September 2005;
Method and laboratory SOP criteria, QAPP criteria and
professional judgment
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South Dayton Dump and Landfill Site Revision 01

QAPP Worksheet #37 - Usability Assessment

IDENTIFY THE PERSONNEL RESPONSIBLE FOR PERFORMING THE USABILITY ASSESSMENT:
Conestoga Rovers & Associates (CRA) will perform the usability assessment for analytical data. Angela Bown is responsible for data validation at CRA.
The CRA Project Manager is responsible for verification of field activities.

The CRA Project Manager and CRA QA Officer will determine if field and analytical data or datasets meet the requirements necessary for decision-making. The
results of these measurements will be compared with the DQO requirements set forth in this QAPP. As data are evaluated, anomalies in the data or data gaps may
become apparent to the data users. The DQOs will be satisfied if the data are sufficient (based on the quality and completeness of the data) to meet the project
objectives.

Data that do not meet the data users' needs (if any) will be identified and appropriately qualified in the project database so that the decision-makers are
aware of the limitations.

SUMMARIZE THE USABILITY ASSESSMENT PROCESS AND ALL PROCEDURES, INCLUDING INTERIM STEPS AND ANY STATISTICS, EQUATIONS, AND COMPUTER
ALGORITHMS THAT WILL BE USED:

The Data Reviewer will review field notes and field Chain-of-Custody Records to determine that procedures specified in the FSP have been followed.

Validation of the analytical data will be performed by CRA chemistry staff at the direction of CRA's QA Officer based on the relevant and applicable evaluation
criteria outlined in "USEPA Contract Laboratory Program National Functional Guidelines for Superfund Organic Methods Data Review", EPA 540-R-8-01, June 2008,
and "USEPA Contract Laboratory Program National Functional Guidelines for Inorganic SuperfundData Review", EPA 540-R-10-011, January 2010 and the USEPA
Analytical Services Branch National Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs) Data Review (EPA-540-R-05-001)
and "Vapor Intrusion Technical Guidance", NJDEP Site Remediation Program, March 2013, Version 3.1. The elements reviewed, objectives established, evaluation
approach, and actions taken will be as specified in these documents (referred to hereafter as NFGs) for the data quality assessment and validation. The specific
criteria used will be as defined in the NFGs with the exception of the acceptance limits for the lab QC samples (surrogates, matrix spike/matrix spike duplicates,
and laboratory control samples) which are either statistically determined by the laboratory as specified by the analytical methods and/or the specific control limits
defined by the analytical methods and laboratory SOPs specified in this QAPP. The holding times, blanks, instrument performance checks, initial calibration,
continuing calibration, internal standards, and serial dilutions requirements will be evaluated as specified in the NFGs where applicable, with select criteria for
ICP-MS evaluation from "USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Data Review", EPA 540-R-10-011,

January 2010.

Data validation will determine whether the procedures specified in the FSP and in this QAPP were implemented, the DQOs specified in this QAPP were attained,
the specified Quantitation Limits were achieved, and the sample holding times were met. An evaluation of data accuracy, precision, sensitivity, and completeness,
based on method-specific criteria, will be performed according to the validation protocols presented above.
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All forms will be checked. A representative portion (10 percent) of the sample raw data, including chromatograms, quantitation reports, data system printouts,

and mass spectra will be randomly selected and reviewed. A portion (~10 percent) of calculations such as spike recoveries, calibration response factors, analyte

quantitation, etc., will be randomly spot-checked.

The procedures used to evaluate data include the following:

*  Alltechnical holding times will be checked for inorganic and organic analyses.

* Instrument performance check sample results, and initial and continuing calibration results, will be evaluated.

« Data for all blanks, surrogate spikes, matrix spikes/matrix spike duplicates, laboratory control samples, cleanup standards, internaland external standards,
target compound identification and quantitation, and system performance checks will be reviewed.

«  Sample calculations will be checked.

¢ Field precision will be determined from blind field duplicate data.

* Completeness of the data package will be checked to determine if all samples and analyses required by the QAPP were processed, that the procedures
specified in the QAPP were implemented, and that all deliverables specified in the QAPP are included.

* The Data Reviewer will identify any out-of-control data points and data omissions, and will interact with the laboratory to correct data deficiencies.

« Decisions to repeat sample collection and analyses may be made by the CRA Project Manager based on the extent of the deficiencies and their importance in
the overall context of the project.

* The CRA QA Officer will assess the usability of results against the DQOs.

DESCRIBE THE EVALUATION PROCEDURES USED TO ASSESS OVERALL MEASUREMENT ERROR ASSOCIATED WITH THE PROJECT:
The data quality indicator (DQIs) used to evaluate conformance with the project DQOs are presented below.

DQls are generally defined in terms of the following six parameters;

1. Representativeness

2. Comparability

3. Completeness

4. Precision

5. Accuracy

6. Sensitivity

Each parameter is defined below. Specific objectives for the site actions are presented in other sections of this QAPP, as referenced below:

Representativeness

Representativeness is the degree to which sampling data accurately and precisely represent site conditions, and is dependent on sampling and analytical variability
and the variability of environmental media at the site. Actions have been designed to assess the presence of chemical constituents at the time of sampling. The
QAPP presents the rationale for sample quantities and location. This QAPP presents field sampling and laboratory analytical methodologies. Use of the prescribed
field and laboratory analytical methods with associated holding times and preservation requirements are intended to provide representative data.
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Comparability
Comparability is the degree of confidence with which one data set can be compared with another. Comparability between phases of the actions (if additional

phases are required) will be maintained through consistent use of the sampling and analytical methodologies set forth in the QAPP, the established QA/QC
procedures, and the use of appropriately trained personnel.

Completeness
Completeness is defined as a measure of the amount of valid data obtained from an event and/or investigation compared to the total amount that was obtained.

This will be determined upon final assessment of the analytical results. Completeness of a field or laboratory data set will be calculated by comparing the number
of valid sample results generated with the total number of results generated.

As a general guideline, overall project completeness is expected to be at least 90 percent. The assessment of completeness will require professional judgment to
determine data usability for intended purposes.

Precision

Precision is a measure of the reproducibility of sample results. The goal is to maintain a level of analytical precision consistent with the objectives of the action. To
maximize precision, sampling and analytical procedures will be followed. All work for the site actions will adhere to the established protocols presented in the
QAPP. Checks for analytical precision will include the analysis of MS/MSDs, laboratory duplicates, and field duplicates. Checks for field measurement precision will
include duplicate field measurements.

The precision of data will be measured by calculating the Relative Percent Difference {RPD) by the following equation:

Where:
A = analytical result from one of two duplicate measurements,
B = analytical result from the second measurement

Accuracy
Accuracy is a measure of how close a measured result is to the true value. Both field and analytical accuracy will be monitored through initial and continuing

calibration of instruments. In addition, reference standards, MSs, blank spikes, and surrogate standards will be used to assess the accuracy of the analytical data.
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Accuracy will be calculated in terms of percent recovery as follows:

9% LLLLEL e 1000
Where: -
A = value measured in spiked sample or standard,

X = value measured in original sample,
B = true value of amount added to sample or true value of standard

Sensitivity
Sensitivity is a quantitative measurement to determine if the analytical laboratory's procedures/methodologies and their associated MDLs can satisfy the project
requirements as they relate to the project action limits. MDLs are updated annually by the laboratory.

DESCRIBE THE DOCUMENTATION THAT WILL BE GENERATED DURING USABILITY ASSESSMENT AND HOW USABILITY ASSESSMENT RESULTS WILL BE PRESENTED
SO THAT THEY IDENTIFY TRENDS, RELATIONSHIPS (CORRELATIONS), AND ANOMALIES:
The data validation report will address the following items:

«  Overall quality and usability of the data

«  Evaluation of QC data, including precision, accuracy, and completeness of the data

* Potential sample contamination due to blank contributions

¢ Assessment of laboratory and field records

* Actions regarding specific QC criteria exceedences

Laboratory-applied data qualifiers will be defined within the analytical data package received from the laboratory. The sample narrative will also detail quality
control issues identified by the laboratory.

Data validation qualifiers that may be applied to the data include the following:

U The analyte/compound was analyzed for, but not detected. The associated value is the compound's Limit of Quantitation.

ulJ The compound was not detected above the reported sample's Limit of Quantitation. However, the reported limit is approximate and may or may not
represent the actual Limit of Quantitation.

J The compound was positively identified; however, the associated numerical value is an estimated concentration only.

R The sample results are rejected.
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Appendix A

Laboratory Reference Data
TestAmerica — North Canton
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[ Analie _ CAS Humber. RE B g D) Tmit [ MDL
Acetone 67-64-1 10.0 ug/L 1.10 g/l 43
Benzene 71432 1.00 g/l 0.130 g/l 83 112
Dichlorobromomethar|75-27-4 1.00 g/l C.150 g/l 72 121
Bromoform 75252 1.00 g/l 0.640 g/l [40 131
Bromomethane 74-83-9 1.00 g/l 0410 g/l 11 185
[2-Butanone (MEK)  |78-93-3 10.0 g/l 0 570 g/l 60 126
[Carbon disulfide 75-15-0 1.00 g/l 0.130 g/l 62 142
[Carbon tetrachloride ﬁ—z&s 1.00 il 130 g/l 66 128
[Chiorobenzene |ws-90-7 1.00 [poil 0150 g/l 85 110
[Chioroethane IFOM 1.00 = 6.290 g/l 25 153
Chloroform 67-66-3 1.00 g/l 0.160 g/ |79 7
[Chloromethane 74-87-3 1.00 g/l 0.300 g/l Iﬁ 126 % 30 % 33 132 % 30 % %
1,1-Dichloroethane  |75-34-3 1.00 g/l C.150 g/l 82 115 E 30 % 79 116 % 30 % %
1,2-Dichloroethane  [107-06-2 1.00 g/l 0.220 g/l 71 127 % 30 % I 129 % 30 % %
1,1-Dichloroethene  [75-35-4 1.00 g/l C.190 Hg/L 78 131 30 % 74 135 % 30 %
1,2-Dichloropropane |78-87-5 1.00 g/l 0.180 g/l 81 115 % 30 % 78 115 % 30 % %
cis-1,3-Dichloroprope [ 10061-01-5 1.00 wg/L 0.140 wgll 61 115 % 30 % 51 110 % 30 % %
trans-1,3-Dichloroproy| 1006 1-02-6 1.00 ug/L 0.190 g/l FS 117 % 30 % 46 116 % 30 % %
Ehv\benzene 100-41-4 1.00 g/l 0.170 g/l 83 112 % 30 % 75 116 % 30 % %
[2-Hexanone [pei786 10.0 L C 410 L 55 133 30 47 139 % 30 %

O 1o
[iethyiene Chloride  |75-09-2 1.00 g/l 0.330 g/l 66 131 % 30 % 63 128 % % %
4-Methyl-2-pent: 108-10-1 10.0 g/l 0.320 g/l 63 128 % 30 % 56 131 % % %
[Styrene 100-42-5 100 g/l 0.110 g/l |7_9 114 % [30 % 71 17 % % %
1,1,2,2-Tetrachloroett]79-34-5 1.00 g/l 0.180 g/l 68 118 % 30 % 63 122 % % %
|Tetrachloroethene 127-18-4 1.00 ug/L 0.290 g/l 79 114 % 30 % |7G 117 % % %
Toluene 108-88-3 1.00 g/l 0.130 g/l 84 1 % 30 % 78 114 % % %
|[Trichloroethene 179-01-6 1.00 g/l C.170 g/l 76 117 30 % 66 120 % %
Vinyl chloride 175-01-4 1.00 g/l 0.220 g/l 53 127 % 30 % |49 130 % % %
[Xylenes, Total 1330207 200 ug/l o120 Bgll 83 112 % 30 % I7_e [116 [% [% %
1.1,1-Trichloroethane |71-55-6 1.00 o/l 0.220 g/l IZ! 118 % 30 % 68 121 % % %
1,1,2-Trichloroethane | 79-00-5 1.00 Lo/l 0.270 Bg/L 80 112 % 30 % 75 115 % % %
Cyclohexane 110-82-7 1.00 ug/L 0.120 g/l 54 121 % 30 % 49 123 % % %
12-D1b(omo-3-cmoro'9_5-12-8 2.00 g/l 0.670 g/l 42 136 % 30 32 139 % % %
|Ethylene Dibromide |106-93-4 1.00 g/l 0.240 ugll 79 113 30 74 113 % %
Di 5-71-8 1.00 g/l 0.310 g/l 19 129 % 30 % 17 128 % 30 % %
cis-1,2-Dichloroethen( 156-53-2 1.00 g/l 0.170 g/l 80 113 % 30 % 70 120 % 30 % %
trans-1,2-Dichloroethq 156-60-5 1.00 ug/L 0.190 g/l 83 17 % 30 % E) 119 % 30 % %
Isopropylbenzene  |98-82-8 1.00 g/l 0.130 g/l 75 4 % 30 % 68 116 % E % %
[Methyl acetate 179-20-9 10.0 g/l 0.380 g/l 58 131 30 % 47 130 % 30 % %
Methyl tert-butyl ether| 1634-04-4 1.00 g/l 0.170 g/l 52 144 % 30 46 144 % 30 %
1,1,2-Trichloro-1,2,2-76-13-1 1.00 g/l C.280 g/l 74 151 30 70 152 % 30 %
1.2 4-Trichlorobenzen| 120-82-1 1.00 g/l 0.150 g/l 48 135 % 30 % 38 138 % 30 % %
1 2-Dichlorobenzene [95-60-1 1.00 g/l 0.130 g/l 81 110 % 30 % 76 111 % 30 % %
1,3-Dichlorobenzene [541-73-1 1.00 g/l 0.140 g/l 80 110 % 30 % 73 110 % 30 % %
1,4-Dichlorobenzene |106-46-7 1.00 g/l 0.130 g/l 82 110 % 30 % 75 110 % 30 % %
Trichlorofiuoromethan| 75-69-4 1.00 g/l 0.210 pg/L |49 157 30 46 157 % |30 % %
Ci E 124-48-1 1.00 g/l 0.180 g/l IT 19 % 30 % |53 118 % Iil % %
[Methylcyclohexane |108-87-2 1.00 g/l C.130 g/l 56 127 % 30 43 127 % 30 % %
1 2-Dichloroethane-64 17060-07-0 g/l g/l % 30 % % 30 % E 129 %
4 460-00-4 g/l g/l % % % % 66 117 %
Toluene-d8 (Surr) Iﬁrzaé g/l g/l % 30 % % 30 % 74 115 %
Dmmmoﬂuoromethanr555-53-7 g/l g/l 30 % 30 % 75 121 %
m-Xylene & p-Xylene [179601-23-1 200 g/l 0.240 g/l Fz 113 30 75 117 % 30 %
0-Xylene 95-47-6 1.00 g/l 0.140 g/l 83 13 % 30 % 76 116 % 30 % %
Naphthalene |91—2073 1.00 il G240 Hgll 32 141 % 30 % 15 [158 % 30 %
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|Water5 |Purge and Trap [50308 |
|Walers |Sem<vo\ati\e Organic [8270C |

juorobiphenyl (Sur[321-60-8
2-Fluorophenol (Sum)|367-12-4 woll woll % % % % 10 110 3
2.4 6-Tribromophenol|118-79-6 noll holl % % % % 21 10 %
Nitrobenzene-d5 (Sur|4165-60-0 ol ol % % % % 21 110 %
Phenold5 (Surr)  |416562-2 woll woll % % % % 21 10 %
[Terphenyl-d14 (Surr) [1718-51-0 ol ol % % % % 24 10 %
. T-Biphenyl Fzrszra 100 woll 0.130 woll 43 110 30 % 34 110 % 31 %

bis (2-chioroisopropyl | 108-60-1 1.00 e 0.400 ol 37 110 % 30 % 10 145 % 43 % %
2.4,5-Trichlorophenol [95-95-4 500 woll 0300 woll 48 110 % 30 % 36 110 % 60 % %
246 Trichlorophenol [88-06-2 5.00 woll 0240 woll 5 10 % 30 % 33 110 % 63 % %
24-Dichlorophenol [120-83-2 2.00 ol 0190 ol 41 110 % 30 % I3 110 % 69 % %
2 4-Dimethylphenol |105-67-9 2.00 woll 0250 e Fz 110 % 30 % 15 110 % 36 % %
2.4-Dinttrophenol  [61-28-5 5.00 ol 0320 hall 10 110 % 30 B 10 124 % IE % %
2.4 Dinitrotoluene  |121-142 5.00 ol 0250 egll 53 110 % 30 % 37 110 % 56 % %
2.6Dinitrotoluene  [606-20-2 5.00 [por 0800 pall 5% 110 % 30 B 38 110 % 54 % %
2-Chloronaphthalene [91-58-7 .00 wall 0.100 woll |4_3 110 % 30 % 28 110 % 37 B %
2-Chlorophenol 05578 7.00 noll 0.200 woll 29 10 % 30 % 20 10 % 70 % %
2-Methyinaphthalene [91-57-6 0.200 ol [0.0904 ol 25 110 % 30 % 32 110 % ﬁ % %
2-Wethylphenol 05487 1.00 woll 0170 ol [22 110 30 % 27 110 % [22 % %
2-Nitroaniline 88-72-4 2:00 ol 0270 nalC 54 110 % 30 % 38 110 % 32 % %
2-Nitrophenol 65755 2.00 woll 0280 eglC 40 110 % 30 % 26 110 % 64 % %
3.3 -Dichlorobenziding 91-94-1 5.00 ol 0370 holl 22 110 % 30 % 10 10 % Eg % %
[s-Nitroaniline [99-09-2 200 wall 0.280 ol 53 110 % 30 % 22 110 % 69 B %
4 6-Dintro-2-methylpi|534-52-1 5.00 woll 240 noll & 110 % 30 % lf 110 % o3 % %
[4-Bromophenyl phen\|2)1-55-3 200 e 0220 ol 25 110 % 30 26 110 % 35 %

[4-Chioro-3-methylphe|59-50-7 2.00 woll 0.210 woll 52 110 30 38 110 % 35 %

[a-Chioroaniline 106-47-8 200 e 0210 holl a4 110 % 30 % 15 110 % 73 % %
[4-Chiorophenyl phen)[7605-72-3 200 woll 0.300 woll a7 110 % 30 % 30 110 % 36 B %
[a-Nitroaniine 100-01-6 2.00 noll 0220 woll 54 110 % 30 % B 10 % 60 % %
[4-Nitrophenol 100-02-7 5.00 ol 0290 ol 8 112 % 30 % 16 T % 65 % %
[Acenaphthene 3329 0200 woll 00442 woll [a7 110 % 30 % 35 110 % 30 % %
[Acenaphtnylene  [208-96-8 0200 ol 00431 pal 29 110 % 30 % 33 110 % 50 % %
[Acetophenone 98-86-2 .00 woll 0340 wgll 26 110 30 % 0 155 % [ % %
[Anthracene 120127 0200 [por 00879 nail 52 110 % 30 % I3 110 % 37 % %
[Atrazine 1912249 1.00 o 0340 egll 66 126 B 30 B 20 124 % 50 %

Benzaldenyde 100-52-7 .00 noll 0.350 holl 38 110 % 30 % 24 10 % 34 % %
Benzofalanthracene [56-56-3 0.200 ol 00295 ol 52 110 % 30 % 16 110 % 50 % %
Benzolajpyrene  |50-32-8 0.200 woll 00512 woll [ 10 30 % 10 110 % 60 % %
Benzofpffluoranthene [205-99-2 0200 ol 00394 ol IA_S 110 % 30 % 10 110 % |4_5 % %
Benzofg hijperylene IE"ZM 0200 woll 00464 wgll 50 110 30 % 10 110 % 60 %

Benzo[kJfuoranthene [207-08-0 0200 holl 00447 hall 29 110 % 30 % 10 110 % 23 % %
Bis(2-chloroethoxy)m{111-61-1 .00 wall 0320 woll 43 110 % 30 % 27 110 % 33 B %
Bis(2-chloroathylethe 111-44-4 7.00 noll 0.100 noll [20 110 % 30 % 24 10 % 2 % %
Bis(2-ethylnexyl) phtn| 117-81-7 200 ol 0220 ol 8 116 % 30 % 10 112 % 71 % %
Butyl benzyl phmalaterBBJ 2.00 ol 0.260 woll 55 110 30 % 31 110 % % %
[Caprolactam ﬁs-so-z 5.00 e 0.200 ol 25 R % 30 % 10 199 % % %
Carbazole 66-72-8 .00 woll 0280 woll 55 110 % 30 % |28 110 % % %
[Chrysene 218019 0200 holl 00502 holl 55 10 % 30 % 17 110 % % %
Dibenzia, 703 0.200 wall 00446 woll 49 110 % 30 % 10 X % B %
Dibenzofuran 132-64-9 .00 woll 0.0200 woll 51 10 % 30 % 36 10 % % %
Diethyl phthalate  [84-66-2 200 ol 0600 ol 55 110 % E 22 110 % % %
Dimethyl phihalate  |131-113 2.00 woll 0290 woll 57 110 30 22 110 % % %
Di-n-butyl phthalate [84-74-2 2.00 ol 0670 hall 57 110 % 30 B 35 110 % % %
Di-n-octyl phthalate |117-84-0 2.00 woll 0230 egll 40 110 % 30 B 10 118 % 52 % %
Fluoranthene [206-44-0 0200 [por 00446 pall 54 10 % 30 B 31 110 % 30 % B
Fluorene 66-73-7 0.200 = 00405 wgll Fz 110 30 % 36 110 % 50 % %
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Hexachlorobenzene |116-74-1 0.200 e 0.0852 ol F} 110 % 30 % 23 110 % [0 % %
Hexachlorobutadiene [87-68-3 .00 woll 0.270 woll 33 110 30 15 110 % 49 %

7474 0.0 e 0.240 ol [4 110 % 30 % a 110 % |§a % %

Hexachloroethane  [67-72-1 .00 woll 0.150 woll 35 110 % 30 % 10 122 % 42 % %

Indeno[1.2.3-cdjpyrer| 193-35-5 0.200 ol 00433 noll 50 110 % 30 % 10 110 % |§a % %

Isophorone 76-59-1 1.00 ol 0270 ol 49 110 % 30 % 33 110 % 51 % %

Naphihalene [9120-3 0.200 woll 00627 ol a2 10 % 30 % 3 110 % 80 % %

98-55-3 1.00 ol 00400 ol 22 110 % 30 % 15 110 % 34 % %

N-Nitrosodi-n-propyla[621-64-7 100 wo/l 0240 woll [a7 110 30 % 32 110 % 32 % %

N-Nirosodiphenylami|86-30-6 1.00 e 0310 ol ﬁ) 110 % 30 % 10 110 % 38 % %

Pentachiorophencl [67-865 500 woll 0.270 woll B 110 % 30 % 10 123 % 76 % %

Phenol ﬁ&gsq .00 holl 0600 holl 33 110 % 30 % 25 10 % 72 % %

Phenanthrene 85-01-8 0.200 ol 00619 ol 53 110 % 30 % 34 110 % 50 % %

Pyrene [129-00-0 0200 woll 00420 e 52 110 30 % 32 110 % % %

38 4 Methylphenol [15831-10-4 2:00 ol 0800 nall 24 110 % 30 % 31 110 % % %
[Waters [Fauid-Hiquid Extracu‘nlizcc |
|Waters |Po\ych\or:nated Biphe|8082 |

Aroclor-1016 2674 0.500 wall woll ER 120 30 % 67 % 30 %

[Aroclor-1221 11104-28-2 0.500 woll woll % % % % %

[Arocior-1232 [11141-165 0500 e ol % % % % %

[Aroclor-1242 [53469-219 0.500 ug/L ug/l % %

[Arocior-1248 12672-256 0.500 e ol % % % % %

[Aroclor-1254 11097-69-1 0500 woll woll % % % % %

[Aroclor-1260 11096-82-5 0.500 holl holl 63 120 % 30 % 31 120 % IE3 % %

[Tetrachloro-m-xylene [677-09-8 ol ol % % % B Fa 136 %

DCB Decachlam'mphflm 243 ol poll % % % % [© 30 %
[Waters Liquid-Liquid Extracmlsmoc |
|Walers |Mercury (CVAA) I7470A |

[eters [Preparation. Wercury [T4T0A Prep |
|Wa1ers |Me€a\s {ICP) 60108 |

[ Anaiyie Deccription - CAS : THIBE. = : B T JEREG - Recovery LOJSRI =

[Aluminum 7429-505 200 o/l 970 oL 80 120 % 20 % 75 125 % 20 %
[Antimony 7440-360 0.0 woll .80 woll 80 120 % 20 % 75 125 % 20 %
Barium 7440393 200 ol 0670 ol g0 120 % 20 % 75 125 % 20 %
Berylium 7440417 5.00 woll 0460 woll 80 120 20 % 75 [125 % 20 %
[Calcium 7440702 [5000 holl 130 hall EY 120 % 20 % 75 125 % 20 %
[Cadmiam 7240-43-9 2.00 wall 0660 gl 80 120 % 20 B 75 [125 % 20 %
[Cobat 7440484 [7.00 [por 170 e 80 120 B 20 B 75 125 % 20 %
[Chromium 7240473 5.00 = 220 wall E 120 B 20 % 75 125 % 20 %
[Copper 7240508 759 [bor 250 woll 80 120 % 75 125 % 20 %
iron 7439-896 100 e 810 ol EY 120 % 75 125 % 20 %
Potassium 7440-09-7 5600 woll 720 woll 80 120 % 75 125 % 20 %
[Magnesium 7439-95-4 5600 holl 340 woll EY 120 % % 75 125 % 20 %
lianganese 7439965 | wall 0470 ol 80 120 % % 75 125 % 20 %
[Siver 7440224 Iﬂ woll 220 e 80 120 % B 75 125 % 20 %
[Sodium 7440255 5000 [parl [5%0 wall 80 120 B B 75 [125 % 20 %
Nickel 7440-02.0 [20.0 [borC 320 e 80 120 % % 75 125 % 20 %
Vanadium 724062-2 700 [por 0640 = EY 120 B % 75 125 % 20 %
Zinc 7440666 20 woll 500 woll 80 120 % % 75 125 % 20 %
[Arsenic 7a40-382 0.0 noll 320 woll 80 120 % % 75 125 % 20 %
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Lead 7435621 300 e 150 ol 80 120 % & % 75 125 % 20 %
Selenium 7782492 5.00 gL 210 uglL 80 120 20 75 125 % 20 %
[Thaliam 7440-28-0 100 ol 470 ol g0 120 % }‘m % 75 125 % 20 %

[eters [Freparaton, Total Rewlﬁ\ |

|Wa1ers |Dxessl Range Organid8015B_DRO |
C10-C20
[C20-Cad [sTL00272 %
n-Nonane 111-84-2 |§) 120
Diesel Range OrganiSTLG0019

|Waters |L1qu>d-qud Extracti3520C |

|Waters |Gasoline Range Olgalmo |
Gasoline Range Orga|8006-61-9 100 o/l 250 67 132 % 35 % 63 120 % 1 % %
|Trzﬂuoroxouene {Surr[98-08-8 | ug/L | | |% | % | % | |% |40 |133 |% I

|wmers |Purge and Trap r_TcB |

|Wa1er5 |Organochlorme Pestid8081A |
[4.4-DDD 0.00960
[.4-DDE 72:55-9 0.0500 horll 0.00970 woll % %
4.4-DDT 50-29-3 0.0500 ol 00160 ol B %
[Aldrin [305-00-2 0:0500 woll 0.:00820 woll [0 % %
alpha-BHC 319846 [0.0500 ol 0.00700 wall |?2 % %
alpha-Chiordane  [5103-71-9 0.:0500 woll 00740 bgi 24 160 35 % 22 153 % 35 % %
oeta-BHC 315-85-7 0:0500 [poi 000840 hall |§) 160 % 35 % 2 160 % 35 %
DCB Decacnlombiphcm 243 woll woll % % % [ % 30 121
delta-BHC 319-85-8 0.0500 norll 0.00870 noll 55 67 % 35 % a9 160 % 35 % %
Dieldrn 60-57-1 0.0500 ol 000750 ol 62 160 % 35 % 28 160 % |Zs % %
Endosulfan | 955988 0.0500 woll 00130 woll 55 154 % 35 % |2—9 159 % 8 % %
Endosulfan 1 33213-65-5 [0.0500 ol 00120 ol 56 125 % 35 % [ 122 % 26 % %

Suffate 1031078 0:0500 woll oot10 wgl 64 151 35 % a7 150 % 52 %

Endrin 72208 0:0500 ol 00110 nal 59 156 % 35 % }5‘0 145 % 26 % %
Endrn aldehyde 7421634 [0.0500 ol 00170 gl 56 136 35 B [2 125 % 51 % %
Endrin ketone 53494-705 00500 [por 000780 noll 51 138 % 35 % 39 138 % 35 % %
[gamma-BHC (unaanelszs-as-g 0.0500 ol 0.00640 ol 65 158 % 35 % Is_a 160 % 31 % %
gamma-Chlordane [5103-74-2 0.0500 woll 00120 woll 55 160 % 35 % a5 153 % 26 % %
Heptachior 76-42-8 0.0500 ol 0.00800 ol 20 143 % 35 % 36 128 % % %
Heptachior epoxide |1024-57-3 0.0500 woll 000770 woll 61 160 35 % 35 160 % 22 % %
[Methoxychior 72435 0100 holl 00320 hall a4 144 % 35 % 35 141 % 35 % %
[Toxaphene [Bo01352 2.00 wall 0320 gl % 35 B 10 160 % 55 % %
[Tetrachloro-m-xylene [877-098 [por e B B % % [0 120 B
Toxaphene Peak 1 [STLO0T00 2.00 = 0320 wall B % % % %
[Toxaphene Peak 2 [STLO0T0S 2.00 [bor 0320 e % % % % %
[Toxaphene Peak 3 [STL00220 200 e 0320 ol % % % %
Toxaphene Peak 4 [STL00083 200 woll 0320 woll % % %
[Toxaphene Peak 5 [STLO0051 2.00 ol 0.320 gl % % % % %

|Wﬂ1ers |Liqulervquid Extvelcm|35200 |

|Waters |Hermcmes (GC) |s151A |
s woll woll % % % % Fz 123
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[waters |Ex:mcnon (Herbicideq]8151A_AP |
|Walers |Dioxms and Furans M‘Iﬁ |
| Analyie:
2,3,7.8-TCDD 1746-01-6
2378 TCOF 51207319 %
378PeCDD  |40321-764 %
378PeCDF  [67117-416 %
478PeCOF  |57117-314 %
34,78-HXCDD [39227-28-6 %
123,678HxCDD [57653-85-7 %
1.2.3,7.8.9-HXCDD _|19408-74-3 %
1.2,34.7.8-HXCDF |70648-26-9 %
123678HxCDF [57117-44-9 %
2.3,4,6.7.8-HXCDF W1-34-5 %
12.3.7,89-HXCDF 72918218 %
1.2,3,4,6.7,8-HpCDD [35822-46-5 %
1.2,34,6.7.8-HpCDF [67562-39-4 0
1.2.3.4,7.8.9-HpCDF [55673-89-7 %
[0CDD 3268-87-5 %
[oCOF [39601-02-0 %
[Total TCDD 41503-575 10.0 polt % % % %
[Total TCOF [30402-143 0.0 [poll % % % %
[Total PeCDD [36088-22-9 50.0 m % % %
[Total PeCDF [30402-15-4 50.0 poll B % %
[Total HXCDD IlABMS'B 500 poll % % % %
Total HXCDF 56684-94-1 50.0 ol % % % B
[Total HpCDD 37871-00-4 500 poll % % % %
[Total HpCDF 38996-75-3 50.0 ol % % %
13C-2378-TCOD 76523405 ool 40 135 % %
13C-2,3,7.8-TCDF _|89059-46-1 ool 40 135 % % % %
13C-1,2.3.7.8-PeCDL| 109719-75-1 ol 40 135 % % % %
13C-12,3.7,8-PeCDF| 109719-77-9 ool 40 135 % % % %
13C-1,2,3.6.,7.8-HXCL| 109719-815 ol 40 135 % % % %
13C-1.2.3.4,7,8-HxCI| 114423982 ool 40 135 % % % %
13C-1,2.3.4,6.7,8-Hp( 109719-83-7 ol 40 135 % % % %
13C-1.2.3.4.6.7.8-Hp(109719-84-8 o'l 40 135 % %
13C-0CDD 114423-97-1 ooll 40 135 % % % %
[Waters [Separatory Funnel (L6290_P_Sep
|Waters |Cyamce, Total and/ur];ﬂA
|wmers |0yan;ce. Total ﬂnﬂrnr@ Prep
|Wa1er5 |Alkahm(y 23208
i SF
Alkalnity 5.00 50 127 % % % %
[Waters |Amons lon’ chmmawlaoo 0_28D
Chloride 16887-006 .00 mgiL 50 O % % % B
|smfate IMSOSJQ—E |1 00 |rngJL 30 |110 |% % |% | | |
|Wa(er5 |Orgamc Carbon, Diss[9060_Diss
=0 ;
Dissolved Organic Ce7440-44-0
[raters Sample Fitration, Fiel| FIELD_FLTRD
[eers Hardness, Total |?3400
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[ Analyle Description: AE Numi

Hardness as calcium |STL00009

[Waters |Anions Ton cnmmamlaua |

Nitrte as N [14797-65-0 0.100 gL 00120 mgfL 50 110 % 20 % 80 120 % 20 %

[Firate=s W [fars7558 [o-100 mgiL 00230 [ 50 110 B 20 % 60 [z % 20 %
[Waters |Sumue "Acid soluble zlﬁA_Ca\c |

7 ; E W e SREC _Recoven [OJoRED: ]

Sulfide 18496-25-8 3.00 mgiL 0.940 mgfL 70 130 % 20 % 27 124 % 20 %
|Wa(ers Sulfide, Distilation (AJ903CB’ |
|Wa1er5 |Dsso\ved Gases (GCIRSKJ75 |

11.1-Triluoroethane [420-46-2

Methane 74828 0.500 holl 0.0700 holl 76 120 % 30 % 34 153 % 22 % %

Ethane 74-82-0 0500 wall 0.190 ol 80 120 % 30 % 61 120 % 21 B %

Ethylene 74851 0.500 woll 0180 woll [ 120 % 30 % & 120 % [7 % %
[Sois |Peroent Woisture IMoxsmre |

|Percem Moisture ISTLDO’!TI |n 100 % | | | | | | | | | | | | | | |

Solls [Polyciorinated Biphe[8082 |

Am:l}oy}AO;B 12674-11-2 33.0 ho/Kg 210 woiKg 62 120 - % 30 @ 22 - 7 T % 30 T % - - B3
[Arocior1221 11104282 30 Wo/Kg 6.0 W9/Kg % % B B %
[Arocior-1232 11141-165 30 Ho/Kg 140 Ho/Kg % % % % %
[Arocior-1242 [53469-219 330 10/Kg 13.0 a/Kg % % % %
[Aroclor-1248 [12672-29.6 30 wolkg 170 wolKg % % %
[Arocior-1254 11097-60-1 30 Ho/Kg 170 Ho/Kg % % % % %
[Aroclor-1260 11096825 g Wo/Kg 7.0 Wo/Kg I3 122 % 30 % 13 61 % Ed % %
[Tetrachioro-m-xylene [877-08-6 HO/Kg HO/Kg % % % % & 51 %
DCB Decaonlorompnsﬁi-u-a Wo/Kg 19/Kg % % % % [™ 163 %
|Soils |Soxnlet Extraction  3540C |
|so:|s |Sem1vo\ame Organic wszmc |

Anafyie Desc CAE Number = DL G Recover
2-Fluorobiphenyl (Sur|321-60-8 wo/Kg wg/Kg % % 24 110 b
2-Fluorophenol (Sum)|367-12-4 ho/kg hoikg % % % % 24 10 %
2.4 6-Trioromophenol|116-75-6 wa/Kg Loy % % % B 10 110 %
[Nitrobenzene-d5 (Sur|4165-60-0 1g/Kg ug/Kg % % % % E 110 %
Phenol-d5 (Surr)  |4166-62-2 1o/Kg Loy % % % % 26 110 %
[Terphenyl-d14 (Surr) [1718.51-0 ug/Kg woiKg % % % 36 10 %
1.1-Biphenyl |9—2-52-4 [500 1o/Kg 350 LoiKg 35 110 % 30 % 32 110 % 32 % %
bis (2-chioroisopropyl|108-60-1 100 wo/Kg 550 hg/Kg 29 110 % 30 % i 110 % 42 % %
2.4.5-Trichlorophenol 150 holkg 250 ho/Kg I:ﬁ 110 % 30 % 0 7 % E3 % %
24,6 Trichlorophenol [68-06-2 150 1a/Kg 850 1a/Kg 12 110 % 30 % 10 110 % 38 % %
2.4-Dichlorophenol [120-83-2 150 ho/Kg E 0 wo/Kg 39 110 % 30 % 10 110 % & % %
2 4-Dimetnylphenol |105-67-9 150 1o/Kg 200 [Raikg 29 110 % E % 10 110 % 51 % %
2.4 Dinitrophenol _ [51-285 330 wo/Kg 210 [baiKg 0 110 30 % 10 110 % 59 % %
2.4-Dintrotoluene  [121-14-2 200 oy 170 [haikg 8 110 B 30 B 32 110 % 50 % %
2.6 Dinttrotoluene Wzoa 200 /g 210 ] 45 110 30 % 35 110 % 50 % %
2-Chioronaphthalene [91-68-7 500 holkg 0.450 hoikg Fz 110 % 30 % |§a 10 % 30 % %
2-Chiorophenol #75778 50.0 wa/Kg 820 1a/Kg 7 110 % 30 % [© 110 % a7 B %

CRA 038443 (29)



EPA-R5-2016-005983 Outlook0000623

Page7of 15

2-Methylnaphthalene [91-67-6 667 1a/Kg 0,500 oKy 36 110 % 30 % 10 133 % 42 % %
2-Methylphenol 05487 200 wolkg 110 wgiKg o 110 30 24 110 % 51 %
[2-Nitroaniine 88724 200 ho/Kg 510 1o/Kg 5 110 % 30 % 39 110 % 31 % %
2-Nitrophenol 85-75-5 [500 1o/Kg 830 wo/Kg & 110 % 30 % 10 110 % 49 % %
3.3 -Dichlorobenziding 91-94-1 700 norK( 8.0 HoK( |25 110 % 30 % 10 110 % 56 % %
no/Kg noiKg
[s-Nitroaniline [99-09-2 200 wa/Kg 160 1a/Kg 42 110 % 30 % 10 110 % 50 % %
4 6-Dintro-2-methylpi|534-52-1 750 wolkg 520 hoikg 10 10 % 30 % 10 110 % 55 % %
[4-Bromophenyl phen\|1_m 553 50.0 1o/Kg 130 Loy 8 110 % 30 % 35 110 % [ % %
4-Chioro-3-methylphe|59-50-7 150 wo/Kg 210 Loy 28 110 30 % 25 110 % Iiz %
[a-Chloroaniline 106-47-8 Ifw ho/kg 170 ho/Kg ﬁ) 110 % 30 % 10 110 % 36 % %
[4-Chiorophenyl phen)[7605-72-3 50.0 wa/Kg 130 Loy [ 110 % 30 % 32 110 % 30 % %
[a-Nitroaniine 100-01-6 200 nolkg 260 ho/Kg 28 110 % 30 % 10 10 % 3 % %
[4-Nitrophenol 100-02-7 330 10/Kg 170 1o/Kg 26 110 % £ % 10 113 % 29 % %
[Acenaphthene 3329 667 wolKg 0760 woiKg 38 110 30 % |2—z 110 % ) % %
[Acenaphthylene  [208-96-8 667 1o/Kg 0350 [haikg 20 110 % 30 % 24 110 % e % %
[Acetophenone 98-86-2 100 wo/Kg 520 ] 40 110 30 % 31 110 % 3 % B
[Anthracene [120-12-7 667 [ho/kg 0780 [haikg 28 110 % 30 20 110 % E3 % %
[Atrazine 1912249 [200 iy 510 [egikg 66 127 30 I4_5 = % 50 % %
Benzaldenyde 100-52-7 700 holkg 120 hoiKg 32 110 % 30 % 23 10 % 2 % %
Benzofalanthracene |56-56-3 667 1a/Kg 0630 1o/Kg 50 110 % 30 10 122 % 59 % %
Benzolajpyrene  |50-32.8 667 wolKg 0640 wolKg 22 110 30 10 110 % 59 % %
Benzofpffluoranthene [205-99-2 667 1o/Kg 0590 1o/Kg 3 110 % 30 % 12 118 % E3 % %
Benzofg hijperylene IEHH 667 wo/Kg 0350 [kgiKg 51 110 % 30 % 10 17 % 59 % %
Benzo[kJfuoranthene [207-08-0 667 ho/Kg 0680 [Ra/kg 38 105 % 30 % 0 121 % E3 % %
Bis(2-chloroethoxy)m{111-61-1 100 wa/Kg 220 Loy 52 110 % 30 % I3 110 B 37 B %
Bis(2-chloroathylethe 111-44-4 700 nolkg 2.00 hoikg 32 10 % 30 % 21 10 % % %
Bis(2-ethylnexyl) phtn| 117-81-7 700 1o/Kg 190 Loy 50 110 30 % 20 110 % % %
Butyl benzyl phthalat&FySBﬂ 700 wolkg 100 wgikg 57 110 30 % 24 110 % % %
[Caprolactam &5-50-2 330 1o/Kg 370 1o/Kg a4 114 % 30 % 10 134 % % %
Carbazole 66728 50.0 wo/Kg B0 wo/Kg 50 110 % 30 % 34 110 % %
[Chrysene 218019 | ho/Kg 110 ho/Kg 50 10 % 30 % 10 125 % % %
Dibenz(a, 70-3 Is_sv wa/Kg 0660 Loy 51 110 % 30 % i 113 % % %
Dibenzofuran [132-64-9 500 wolkg 0.660 wo/Kg a3 10 % 30 % 2 110 % % %
Diethyl phthalate  [84-66-2 700 10/Kg 16.0 10/Kg 52 110 % 30 % 22 110 % % %
Dimethyl phithalate  |131-113 70.0 wo/Kg 170 wo/Kg 50 110 30 % 47 110 % %
Di-n-butyl phthalate [84-74-2 [70.0 ho/Kg 150 [haikg 51 110 % 30 % 43 110 % % %
Di-n-octyl phthalate |117-84-0 70.0 1o/Kg 7.50 [egiKg 48 110 % 30 B 24 115 % % %
Fluoranthene [206-44-0 667 Ry 0550 [Ra/Kg 51 10 B 30 % 10 110 % % B
Fluorene 86-73-7 667 L] 0530 [Rgikg 6 110 30 % |2—3 110 % % %
Hexachlorobenzene |118-74-1 667 wolKg 210 hoiKg 23 10 30 % lﬁ_A 110 % 30 % %
Hexachlorobutadiene [87-68-3 Fo 0 1o/Kg 560 1o/Kg ﬁa 110 % 30 % 25 110 % 34 % %
7474 330 wo/Kg .10 hoiKg 12 110 30 % 10 110 % 79 % %
Hexachloroethane  [67-72-1 500 ho/kg 5.00 ho/Kg 30 110 % 30 % 12 110 % 50 % %
Indeno[1.2,3-cdlpyrer| 193-35-5 667 wa/Kg 0350 Loy 50 110 % 30 % 10 114 % Eg % %
Isophorone 78591 500 holkg 130 ho/Kg 36 10 % 30 % |2—9 10 % 38 % %
Naphihalene [9120-3 | 1o/Kg 0820 1o/Kg 36 110 % 30 % 10 X % 59 % %
Nitrobenzene 98053 100 wolKg 220 wolKg 32 110 30 % 23 110 % o % %
N-Nitrosodi-n-propyla|621-64-7 50.0 1o/Kg 6.30 LoiKg B 110 % 30 26 110 % 42 % %
N-Nitrosodiphenylami|86-30-6 50.0 wo/Kg 210 hoiKg 46 110 % 30 22 110 % 30 % %
Pentachlorophenol [87-86-5 Ix_so holkg 510 ho/Kg 10 110 % 30 % 10 10 % 50 % %
Phenol lx_osresrz 50.0 1a/Kg 730 1o/Kg 3 110 % 30 % 7 110 % 53 B %
Phenanthrene 85018 667 ho/Kg 0730 wo/Kg a5 110 % 30 % 10 166 % E3 % %
Fyrene 129-00-0 667 1o/Kg 0220 [Raikg 29 110 % 30 B 10 [1a7 % 55 % %
38 4 Methylphenol [15831-10-4 400 wo/Kg Fo 0 [bg/Kg 20 110 30 % 12—5 110 % 50 % %
[Sois [Soxhlet Extraction [3540C |
[Fe= [Wereury VAR [rATIA |
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|so:|s |Frepa(alson‘ Mercury [7471
|Scils |Meva\s (ICP) 60108 |

Rralie Desersl TG
[Aluminum 7429-90-5 mg/kg
[Angimony 7440-360 .00 mg/Kg 0350 mgikg %
Barium 7440-393 200 mgiKg o710 mgikg %
Berylium 7240417 0.500 mgiKg 00430 mgikg %
[Calcium 7440-70-2 [500 mgiKg 160 mgikg %
[Cadmiam 7440439 0200 mgikg 00360 mgikg %
[Cobat 7440454 5.00 mgikg 0160 mg/kg %
[Chromium 7a40-47-3 0500 gk 0200 mgikg %
[Copper 7240508 250 mgikg 0720 mgikg B
Iron 7439896 0.0 mg/Kg 450 mgiKg %
Potassium [7440-097 500 mg/Kg 620 mgikg %
[Magnesium 7435954 500 mgiKg 510 mgiKg %
Manganese 7439-96-5 150 mgikg 00740 mgiKg %
[Siver 7440-224 IEOO mgikg 0100 mgikg %
[Sodium 7440-235 500 gk [660 mgikg %
Nickel 7440-02.0 200 mgikg 0270 mgikg %
[Vanadium 7240622 5.00 g/ 0120 [mgikg %
Zinc 7240666 200 mg/Kg 100 mgikg %
[Arsenic 7a40-382 .00 mgig 0300 mgiKg %
Lead 7439-92-1 0.300 mgikg 0190 mgiKg %
[Setenium 7782492 0500 mgikg 0.450 mgikg %
[Thalium 7440-28.0 1.00 mgiKg 0550 mgikg %

|Sol|s |Preparatzon. Metals l@ |
|Smls |Vo\ame Organic Com 82608 |

Acetone

Benzene 71432 250 % [0 189

D 5274 250 % 18 133 %
Bromoform 75-25-2 250 % [0 147 %
Bromomethane 74839 250 % 0 151 %
2-Butanone (MEK) [78-53-3 1000 % © 172 %
[Carbon disulfide  [75-15-0 250 % 0 155

[Carbon tetrachioride |5—5-23-5 250 % 12 135
[Chiorobenzene[108-80-7 250 % a7 118 %
[Chioroethane 75-003 250 % 0 68 %
[Chioroform |E7»e£»3 250 B 51 120

[Chioromethane 74873 250 ho/Kg 120 ho/Kg 25 110 % 30 % 16 115 % % 6 115 %
1.1-Dichloroethane [75-34-3 250 10/Kg 170 19/Kg 63 17 % £ % B [160 % % 18 160 %
1.2-Dichloroethane |107-06-2 250 woiKg 100 [kaiKg 65 119 30 % |2—5 150 % % FS 150 %
1,1-Dichloroethene 75-35-4 250 kg 180 [haikg 24 143 % 30 % 10 179 % % © 179 %
1.2-Dichloropropane |78-87-5 250 L] 620 ] 73 S % 30 % Iﬁ 118 % % Is_s 118 %
Cis-1,3-Dichloroprope | 10061-01-5 250 ho/kg 7.50 hoikKg 25 120 % 30 % 15 121 % % 9 21 %
trans-1,3-Di 10061-02-6 250 wa/Kg 200 Loy 22 122 % 30 % 10 136 % 30 B [0 136 %
[Ethylbenzene 100-41-4 250 nolkg 540 no/Kg 66 119 % 30 % 27 143 % E % o7 43 %
2-Hexanone [597-786 1000 1o/Kg [200 1o/Kg 23 130 % E % 21 121 % 50 % 21 141 %
[Methylene Chloride [75-09-2 250 wolKg 770 wolKg 27 172 30 % 10 148 % 30 % 0 148 %
4-Methyl-2-p 108-10-1 1000 ho/Kg 480 LoiKg 29 121 % 30 % 19 151 % 30 % 19 51 %
[tyrene 100-42-5 250 wo/Kg 560 wo/Kg W} 120 % 30 % 31 137 % |?0 % 51 37 %
7.1,2.2 Tetrachloroat] 79-34-5 250 holkg 850 hoikg 54 121 % 30 % 16 158 % 30 % 6 158 %
Tetrachloroethene  [127-16-4 250 wa/Kg 120 1o/Kg 56 31 % 30 % 19 153 % 50 B 19 153 %
[Toluene 108-88-3 250 no/Kg 170 woiKg 66 123 % 30 % 10 168 % 30 % 0 168 %
[Trichioroethene 79016 250 1o/Kg 570 10/Kg 59 124 % 30 % 10 193 % 50 % © 153 %
[Vinyl chioride 75014 250 woiKg 180 [kaiKg 33 110 30 % 15 123 % 30 % 15 123 %
[Xyienes, Total 1330-20-7 500 [horig 620 [haikg 65 119 % 30 B 16 150 % 30 % 16 150 %
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1.1 1-Trichloroethane [ 71-65-6 250 1a/Kg 210 oKy 36 122 % 30 % 10 159 % 30 % [0 59 %
7.1 2-Trichloroethane | 79-00-5 250 ug/Kg 2.0 ug/Kg 74 114 30 34 152 % 30 % 34 52
[Cyclohexane 110-82-7 500 1o/Kg [20.0 1o/Kg 20 120 % 30 % 10 154 % 30 % © 54 %
.2-Dibromo-3-Chloro|96-12-8 500 wo/Kg [500 Loy 10 129 % 30 % 10 137 % Ia_o % %
[Ethylene Dibromide |106-93-4 250 holkg 0.0 ho/Kg [a7 123 % 30 % 32 127 % 30 % %
D 5718 250 wa/Kg 160 Loy 10 110 % 30 % 10 113 % 30 % 10 13 %
is-1,2-Dichloroethen( 156-59-2 250 wolkg 6.50 hoikg E 125 % 30 % 34 137 % 30 % 32 37 %
trans-1,2.D 166-60-5 250 1o/Kg 520 Loy 55 121 % 30 % 20 126 % 30 % 40 126 %
Isopropylbenzene  [98-62-8 250 wo/Kg 650 wo/Kg 61 123 30 % Eg 126 % E % 55 26
[Methyl acetate 79209 [500 ho/Kg 250 ho/Kg a4 73 % 30 % 10 175 % 30 % © 175 %
Methyl tert-butyl ether| 1634-04-4 250 1g/Kg 710 wg/Kg 34 157 % 30 % 26 159 % 30 % 26 159 %
7.1,2-Trichloro-1,2,2- 76-13-1 250 nolkg 390 hoikg 28 151 % 30 % ’2:3 168 % 30 % 23 68 %
1.2,4-Trichlorobenzen] 120-82-1 250 1a/Kg 730 Loy 41 135 % 30 % [© 136 % 30 % © 136 %
1 2-Dichlorobenzene [95-50-1 @ wolKg 860 wolKg 65 118 30 % lz_v 126 % 30 % 27 26 %
1.3-Dichiorobenzene [541-73-1 250 1o/Kg 450 1o/Kg 66 121 % 30 25 124 % 50 % 29 124 %
1 4-Dichlorobenzene |106-46-7 250 wo/Kg 800 wo/Kg 65 119 30 30 [123 % 50 % IEY 123
[Trichlorofiuoromethan|75-69-4 7 ho/kg 6.0 hoiKg |_7 145 % 30 % 10 157 % [ % 10 57 %
Chlorodibromonmethar| 124-48-1 250 wa/Kg 120 Loy 22 113 % 30 % 10 128 % 30 B [0 128 %
[Methylcyclohexane [108-87-2 500 holkg 120 hoiKg [a1 133 % 30 % & 156 % Iﬁ) % T 156 %
1 2-Dichloroethane-0{17060-07-0 250 1o/Kg 00100 Loy % 30 % 30 % 59 128 %
4 460-00-4 250 wolkg 00100 woikg 30 % 30 % 26 ) %
[Toluene-d8 (Surr)  [2037-26-5 250 ho/Kg 00700 1o/Kg % 30 % 30 % 53 134 %
Dibromofiuoromethan|1668-53-7 250 wo/Kg 00100 Loy % 30 % 30 % 50 22 %
m-Xylene & p-Xylene |179601-23-1 250 holkg 620 ho/Kg 67 118 % 30 % 14 151 % 30 % i 51 %
o-Xylene #4775 250 1a/Kg 850 1a/Kg ﬁ 120 % 30 % B 57 B I;) B 18 151 %

|Soxls |C\ossd System Purge@ M |

|so:|s |Vo\a1ﬂe Organic Com|8260B |

4 AS

Acetone 67-64-1
Benzene 71432 5.00 18 %
Dichlorobromomethar|75-27-4 500 132 %
Bromotorm 75252 5.00 129 %
Bromomethane 74839 500 130 %
[2-Butanone (MEK) |76-93-3 [ec0 143 %
[Carbon disuffide  [75-15-0 5.00 151 %
[Carbon tetrachloride ﬁ—z&s 5.00 137 B
[Chiorobenzene 108-50-7 5.00 116 %
[Chioroethane IFOM 500 118 %
[Chioroform 67-66-3 5.00 19 %
[Chioromethane 74873 500 7 %
1 1-Dichloroethane [75-34-3 5.00 122 %
1,2-Dichloroethane  |107-06-2 5.00 123 %
1.1-Dichloroethene  75-35-4 5.00 157 %
1.2-Dichloropropane |78-87-5 5.00 177 %
cis-1,3-Dichloroprope |10061-01-5 500 F_ 133 %
trans-1.3-Dichloroproj| 10061-02-6 5.00 ng/Kg 0.540 hoikg 73 131 % 30 % 28 137 % 30 % 28 137 %
[Ethvibenzene 100-41-4 5.00 1a/Kg 0.260 wo/Kg 79 17 % 30 30 = % 50 % 50 131 %
2-Hexanone 591786 20.0 ug/Kg 0630 wolKg 64 136 30 37 147 % 30 % 37 a7 %
[Wethylene Cnloride [75-09-2 5.00 1o/Kg 0670 1o/Kg 75 118 % 30 % 54 115 % 30 % 54 115 %
4-Methyl-2-pentanone| 108-10-1 200 wo/Kg 0540 hgiKg 67 135 % 30 23 147 % 30 % 23 a7 %
[Styrene 100-42-5 5.00 holkg 0.150 ho/Kg 67 7 % 30 % 27 27 % % 27 27 %
1.1,2,2- Tetrachloroet|79-34-5 500 wa/Kg 0340 Loy 77 123 % 30 % 16 179 % B 16 179 %
[Tetrachioroethene  [127-18-4 5.00 wolkg 0.520 wo/Kg 79 T4 % 30 % 31 135 % % 31 35 %
[Toiuene 108-88-3 500 1o/Kg 0270 10/Kg 75 EE % 30 % 39 125 % % ﬁa 129
[Trichloroethene 79016 5.00 wolKg 0420 wolKg 79 113 30 10 77 % % [© 77
Vinyl chloride 75-01-4 5.00 1o/Kg 0350 [haikg 57 114 % 30 B 2 117 % % 2 117 %
Xylenes, Total 1330207 100 [oikg 0350 [kgiKg F) 118 B 30 % 30 131 % % |:To 131 %
1.1 A-Trichloroethane |71-55-6 500 [ho/kg 0560 [Ra/Kg 7 126 % 30 B 51 128 % % 5l 128 %
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112 Trchioroethane] 76-00-5 500 1a/Kg 0390 oKy 83 B % 30 % IE 166 % 30 % Izy 166 %
Cyclohexane [110-82-7 0.0 wolkg 0.330 woikg 66 110 30 28 118 % 30 % 28 8
12-D’bmmo-3-chloro|§3-¢2-8 0.0 1o/Kg 130 LoiKg [t 132 % 30 % 10 153 % 30 % %
[Eflene Dibromide |106-93-4 500 wo/Kg 0500 wo/Kg 63 7 % 30 % 25 127 % Ed % %
& 5718 5.00 holkg 0.500 hoikg Iz_a 113 % 30 % 17 115 % 30 % 7 15 %
cis-1,2-Dichloroethen( 166-65-2 500 wa/Kg 0.360 Loy 76 13 % 30 % Eu 119 % 30 % 50 119 %
rans-1.2-Dichloroeth] 156-60-5 5.00 wolkg 0410 hoikg 78 7 % 30 % 50 123 % 30 % 50 23 %
5 |o8-52:8 5.00 1o/Kg 0.160 10/Kg 76 122 % 30 % 21 134 % E % 21 134 %
Methyl acetate 79209 00 wo/Kg 140 wo/Kg 57 130 30 % 32 165 % 50 % 53 165 %
Methyl tert-butyl ether| 1634-04-4 5.00 ho/kg 0.430 hoiKg 29 165 % 30 % 51 157 % 30 % 51 57 %
.1,2-Trichloro-1,2,2-76-13-1 500 wa/Kg 130 hgiKg Is_z 138 % 30 % 60 147 % 30 % Is_o a7 %
7,24 Trichlorobenzer| 120-82-1 5.00 nolkg 0270 hoikg 64 124 % 30 % 10 1 % 30 % 0 EER) %
1.2-Dichlorobenzene [95-60-1 500 1a/Kg 0.360 1o/Kg 76 110 % 30 % 17 122 % 50 % 7 122 %
1 3-Dichlorobenzene [541-73-1 500 wolKg 0350 wolKg 78 T 30 % 16 126 % 30 % 6 126 %
1 4-Dichiorobenzene |106-46-7 5.00 1o/Kg 0660 1o/Kg 75 110 % 30 % 15 [121 % 50 % 15 121 %
Trichlorofiuoromethan|75-69-4 500 wo/Kg 0340 hoiKg 57 146 30 36 142 % 30 % 56 42
C 124481 5.00 ho/kg 0.550 hoiKg 72 127 % 30 % E; 135 % Iﬁ; % 29 35 %
Miethylcyclohexane [108-67-2 0.0 wa/Kg 0310 wa/Kg 70 126 % 30 % 20 132 % 50 B 20 132 %
7.2-Dichloroethane-aq 17060-07-0 holkg hoikg % 30 % % 30 % 55 23 %
4 460-00-4 1o/Kg Loy % % % 52 136 %
Toluene-d8 (Surr)  [2037-26-5 wolkg woikg 30 % 30 % 67 125 %
Dibromofiuoromethan| 1868-53-7 1o/Kg LoiKg % 30 % 30 % 57 132 %
m-Xylene & p-Xylene |179601-23-1 100 wo/Kg 120 Loy 80 7 % 30 25 31 % 30 % 29 31 %
o-Xylene |ﬁ-47-a 5.00 wolkg 0350 1o/Kg I;) 120 % 30 % ’;; 134 % [ % 29 34 %

[Eors [Closed Systern Purge[5035A_FW |

|Saxls |Cyamce. Total andior|9012A |

Cyanide, Total 57-12-5 0.500 mg/Kg 0.100 mg/Kg 68 Tizs % 20 B 50 134 % 20 %

Sols Cyanide, Total andior]9012A_Prep |
|Soz|5 |sumue ‘Acid soluble ¢[9034_Calc |

|Saxls |Sumde Distilation {A]9030B |
|so||s |pH [9040C |

Sols |Organocnlorme Pesmlmf/a |
72548

|4.4-DDE 72-55-9 170 11g/Kg 0.390 11g/Kg 46 143 % 40 % 37 150 % 40 % %
44007 50293 170 Wo/Kg 0630 Wo/Kg 40 157 % 20 % 24 160 % 40 B %
Aldrin 309-00-2 1.70 1g/Kg 1.20 ug/Kg 40 145 % 40 % 41 137 % 40 % %
[alpha-BHC [319-846 170 g/Kg 0730 [ng/Kg Is0 153 % 40 % 22 160 % 40 [% [%
alpha-Chlordane  [6103-71-9 170 ng/Kg 0540 [rg/Kg [42 150 40 % 38 145 % [40 % %
beta-BHC 319-85-7 1.70 1o/Kg 1.10 Ha/Kg 43 153 % 40 % 27 160 % 40 %
DCB Decacnlombiphem‘ 243 hg/Kg Hg/Kg % % % 47 67
delta-BHC 319-86-8 170 11g/Kg 120 g/Kg 54 152 % 40 % 10 160 % 40 % %
Dielarn 60-57-1 170 Wo/Kg 0.470 Wo/Kg 51 154 % 20 % 37 160 % [0 B %
Endosulfan | 959-98-8 170 1ug/Kg 0.520 ug/Kg 40 148 % 40 % 10 160 % 40 % %

0l 33213-65-9 1.70 g/Kg 0.820 Hg/Kg 42 137 % 40 % 16 150 % 40 % %
Endosulfan sulfate  |1031-07-8 170 ng/Kg 0870 [rg/Kg E 153 40 % 10 160 % [40 %
Endrin 72-20-8 1.70 itg/Kg 0.500 a/Kg 55 147 % 40 % 41 160 % 40 % %
Endin alaehyde  |7421-93-4 170 Lo/Kg 1,00 koiKg 43 158 % 0 B 0 160 % rw % %
Endrin ketone |§49477075 170 oo 0630 1g/Kg a1 142 [% 20 [% 11 160 % |4o % %
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[gamma-BHC (Lindanq 55-89-9 170 1o/Kg 0.740 1gKg 22 160 % 20 % 8 60 % 20 % %
[gamma-Chiorcane  [5103-74-2 .70 wolkg 0420 wgiKg [a7 156 40 Is_s 60 % 40 %
Heptachior 76-44-8 170 Ho/Kg 110 Ho/Kg a7 37 % 40 % 26 160 % % %
Heptachior epoxide |1024-57-3 170 Wo/Kg 0800 Wg/Kg 53 153 % 20 % 3 160 % % %
Methoxychior 72435 330 HO/Kg 150 HO/Kg 20 152 % 40 % 10 160 % % %
[Toxaphene |ﬁ) 362 F7 ) o/Kg 19.0 [g/Kg 40 160 % 20 % % % %
[Fefrachloro-m-rylene [577-058 | H0/Kg koiKg % % % % 20 145 %
|so:|s |soxmet Extraction ﬁAcc |
s [Fericses @O [ei5TA |

2
}ﬁ«ex {2.45-TP) |27 % %
|2 Dxcmompheny\acéli9719—23-5 [1g/Kg ug/Kg | % % % | % 38 120 %

|Soils |Extrac\3inn (Herbicids -Ix_swA_sP |

|so:|s |Doxm5 and Furans (8290 |
23.7.8TCDD 1746-01-6
23.78-TCDF 51207-319 .00 0ols %
1237,6PeCOD  [40321-76-4 500 oy B
12378PeCOF  [57117-416 5.00 boia %
23.4.7,86PeCOF  [67117-314 5.00 baig %
1234,78-HxCDD |39227-286 5.00 bolg %
1.2,3,6,7.8-HXCDD [57653-85-7 5.00 boig %
1.23,7.8.9-HXCDD |19408-74-3 5.00 poiy %
12.3,4.7 8-HXCDF _|70648-26-9 5.00 pog %
1.2,3,6.7.8-HXCDF _[57117-44-9 5.00 poy B
2.3.4.6.7.8-HXCDF Wuws 5.00 005 %
12,3.7,89-HXCDF 12918216 5.00 oy %
1.2,3.4,6.7 8-HpCDD Im,m 500 bolg %
1.2,3.4,6.7 8-HpCDF [67662-39-4 5.00 boig %
1.2,34,7.8,9-HpCDF [55673-89-7 5.00 boig %
[OCOD [3268-87-9 10.0 boig B
[oCDF 39001020 10.0 boig %
[Total TCDD 41503575 1.00 pog % % % %
[Total TCDF 30402143 1.00 poy B % % %
[Total PeCDD [36088-22-9 5.00 poy % % % %
[Total PeCDF [30402-15-4 5.00 porg % % % %
[Total IXCDD 34465-46-6 500 oy % % % B
[Total HXCDF Immgm 5.00 005 % % % %
Total HOCDD 37871-00-4 500 oy % %
Total HCOF 38998753 500 o5 % %
13C-2,3.7.8-TCDD _|76523-40-5 oy 40 135 % % % %
13C2,378-TCDF _ |89059-46-1 0glg 40 135 % % %
13C-1,23.7,8-PeCDL| 109719-79-1 0o/s 40 135 % % % %
13C-1,2,3.7,8-PeCDF|109719-779 oy 40 135 % % % B
13C-1.2.3.6.7,8-HXCI| 109719815 005 40 135 % % % %
13C-1,2.3 4,7 8-HXCL| 114423-98-2 oy 20 135 % % % %
13C1,2,3.4,6.7,8-Hp( 109719837 pols 40 135 % % %
13C-1,2.3.4.6.7,8-Hp{| 1097 19-84-8 bolg 40 135 % % % %
13C-0CDD 114423971 oy 40 135 % % % %
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Sois Soxhlet Extraction of [8290_P_Sox |
|TCLP Solids |Semivn\atﬂe Organic [8270C |

: ST 5 T -
1,4-Dichlorobenzene |106-46-7 0.00400 /L 0.000340 mgfL % %
2.4,5-Trichlorophenol [95-5-4 00200 mgiL 0.000300 gL % %
2,46 Trichlorophenol [88-06-2 0.0200 0.000240 % %
2 4-Dinitrotoluene  [121-14-2 0.0200 mgiL 0.000250 mgiL 54 110 % 30 % 22 110 % % %
Hexachlorobenzene |118-74-1 0:0200 gL 0.0000852 gL IEY 110 % 30 % 22 110 % % %
Hexachiorobutadiene [87-66-3 [0:0200 gL 0.000270 gL 54 110 % 30 % 28 110 % % %
Hexachloroethane F7—724 0:0200 gL 0000150 gL a1 110 % 30 % 26 110 % % %
384 Methylphenol [15831-10-4 00400 gL 0000800 gl 28 110 % 30 % 29 110 % 30 % %
2-Methylphenol 000400 mgiL 0000170 mefL = K % 30 % 33 12 % 30 % %
Nitrobenzene [08-95-3 0.00400 gl 0.0000400 gl [20 10 % 30 % 32 110 % 30 % %
Pentachlorophenol [87-86-5 0.0400 gL 0000270 il 12 110 % 30 % 10 124 % 50 % %
Pyridine [110-86-1 0:0200 gl 0000350 mglL IEY 110 % 30 % 27 110 % 30 % %
2-Fluorobiphenyl (Sur|321-60-8 gL mofL % % % Eg 10 %
2-Fluorophenol (Sum)|367-12-4 mgiL mefL % % % 20 110
2.4 6-Tribromophenol|116-79-6 gL mgfL % % % % 23 10 %
Nitrobenzene-d5 (Sur|4165-60-0 mgiL mgfL % % % B 28 110 %
Phenol-d5 (Surr)  |4165-62-2 il mgiL % % % % [ 10 %
Terphenyl-d14 (Surr) |1718-51-0 mgiL mgrL % % % % [ 110 %

[TCLP Soligs, Ciuid-Liquid EXtaci3510C

[TCLP Sofids [TCLP Extraction  [1311_T

TCLP Solids Grganochiorine PestklsTMA

il Z DL

Chlordane (technical)[57-74-9 0.00500 0.0000330

Endrin 72208 0.000500 mgiL 0.0000110 mgiL 73 146 % 35 % a7 140 % B %
Heptachior 76-44-8 0.000500 mgiL 0.00000800 gL |ﬁ) 140 % 35 % 24 129 % % %
Heptachior epoxide |1024-57-3 0.000500 gL [0.00000710 gL 73 156 % 35 % 25 [126 % % %
[gamma-BHC (Lindamﬁrsgrs 0.000500 il 0.00000640 meiL Ie_s 57 35 % 36 145 % %

[Methoxychior 72435 0.00100 g/l 0.0000320 gL 29 160 % 35 % 35 152 % 50 % %
[Toxaphene 6007-352 00200 gL 0000320 gL % 35 % % % %
[Tetrachloro-m-xylene [877-09-8 gl gl % % % % [20 129 %
DCB Decachloroblpnelm'!-m-a mgiL mgfL % % % % 20 152 %

[TCLP Soligs, Liquid-Liquid Extracti]3510C

TCLP Solids [TCLP Extraction  [1311_T

[TCLP Solids Herbicides (GC) _ [B161A

e B
0.00400 0.000410
0.00100 0.00020C %
2‘A7Dxch\orophsny\acz|197‘!928—9 g/l mg/L % % % % |§3 120 %
[TCLP Solids Extraction (HemlcldeslS‘!S‘lA AP
[TCLP Solids [TCLP Extraction
[TCLP Solids Metals (ICP)
Analyte Descrpil : SERE L -MBL g ek 2ihe g LGSR it LOfSF g [ R
Arsenic 7440-38-2 C.500 mgil 0.00320 mg/L 50 150 % 20 50 150 % 20 %
Barium 7440-39-3 10.0 mg/L 0.000670 mg/L 50 150 % 20 % 50 150 % 20 %
[Cadmium 7440-43-9 0.100 mg/L 0.000660 mg/L 50 150 % 20 % 50 150 % 20 %
[Chromium 7440-47-3 0.500 mg/L 0.00220 mg/L 50 150 % 20 % 50 150 % 20 %
Lead 7439-92-1 0.500 mg/L. 0.00190 mg/L. 50 150 % 20 % 50 150 % 20 %
[Selenium 7782-49-2 0.250 mg/L 0.00410 mg/L 50 150 20 % 50 150 % 20 %
ﬁver 7440-22-4 0.500 mgiL. 0.00220 mg/L. 50 150 % 20 % 50 150 % 20 %
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[TCLP Solids Freparation, Total M{3010A
[TCLP Solias. [TCLP Extraction  [1311T_M
[TCLP Solids Mercury (CVAA)  |7470A
Mercury 7439976 0.00200 mgiL 0000120 mgfL 50 150 % 20 % 50 150 % 20 %
[TCLP Soligs Preparation. Wercuy [T470A_Prep
[TCLP Solids [TCLP Extraction  [1311T_Hg
[TCLP Solids oH [045C

[TCLP Solids Ignitability, Pensky-M{ 1010

Flashpoint [STLCO152 1.00 Degrees F - o7 103 %

TCLP Solids |Cvelm'de. Total and'orFMZA |

| Anaiyie D

Cyanide, Total
|TCLP Solids |Cvanzde. Total and/or[9012A_Prep |
|TCLF' Solids. |smﬁue Acid soluble §9034_Calc |

[TeLP Soliés [uifide, Dististon (A[S0308 |
|TCLP Solids |Vo\aMe Organic Com 82608 |

g o -AS Niimger - ) B B 3 : LolUREC iHig
1.2-Dichloroethane-a4 17060-07-0 mgiL mo/L % 30 % % 30 % 80 121 %
4-Bromofluorobenzen| 460-00-4 mall Mol % 30 % % 30 % Iﬁ) 24 %
Toluene-d8 (Sur) Iﬁn-zs-ﬁ il ol % 30 % % 30 % 50 115
Di 1868-53-7 il meil 30 % % 30 % 3 128
.1-Dichiorosthene |75-36-4 0.0250 il 0.00950 ol @ 133 % 30 % 67 139 % 30 % %
1.2 Dichloroethane _|107-06-2 0.0250 merL 00110 meiL Bl 14 % 30 % |s—o 115 % 30 % %
2-Butanone (MEK) [78-93-3 0.250 gl 00285 gl 29 120 % 30 % a5 117 % 30 % %
Benzene 71432 0.0250 /L 0.00650 meiL E 120 % 30 % 65 119 % 30 % %
Carbon tetrachloride [56-23-5 0.0250 gL 0.00650 gL 54 122 30 % 60 10 % 30 % %
[Chiorobenzens |1_05-90-7 0.0250 gL 0.00750 gL IE3 11 % 30 % 85 113 % 30 % %
[Chioroform 67663 0.0250 malL 0.00800 melL Eg 123 % 30 % 3 124 % 30 % %
[Tetrachioroethene |127-18-4 0.0250 il 0.0145 ol 75 34 % 30 % 74 138 % 30 % %
[Trichioroethene _ [79.016 0.0250 merL 0.00850 meiL 78 130 % 30 % 75 134 % 30 B %
[Viny! chionde 75-014 0.0250 mall 00110 oL 58 EEE % 30 % 51 118 % 30 % %

[TCLP Solids Purge and Trap __ |6030B_Leach

[TCLP Soiics [TCLP Extracton  |1311_2

[TCLP Waters [Volatile Crganic cm|m

lyie Digscrption: 3 = ; £ mDL

ichloroethane-d{ 17060-07-C mgil mg/L
[4-Bromofluorobenzen|460-00-4 mg/L mg/L % 30 % % 30 % 70 124 %
[Toluene-d8 (Surr) Iﬁam&s mg/L mg/L % 30 % % 30 % Is_o 115 [%
Di 1868-53-7 mg/L mg/L % 30 % % 30 % 84 128 %
1,1-Dichloroethene  |75-35-4 0.0250 mg/L. 0.00950 mg/L 71 133 % 30 67 139 % 30 % %
1,2-Dichloroethane  [107-06-2 0.0250 mg/L 0.0110 mg/L 81 114 30 80 115 % 30 % %
[2-Butanone {MEK)  |78-93-3 0.250 mg/L. 0.0285 mg/L 49 120 % 30 % 49 117 % 30 % %
Benzene 71-43-2 0.0250 mgiL. C.00650 mgiL. 84 120 % 30 % 85 119 % 30 % %
[Carbon tetrachloride '5_2375 0.0250 mg/L 0.00650 mg/L 54 122 % 30 % 60 110 % 30 %
[Chlorobenzene |10579Dr7 0.0250 mgiL. 0.00750 mgiL FB 111 30 % 85 113 % 30 %
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Chioroform 67-66-3 0.0250 mg/L 0.00800 mg/L 57 123 % 30 [% Tes 124 % 30 % %
Tetrachloroethene  [127-18-4 0.0250 mgiL 0.0145 mg/L 79 134 30 72 138 % 30 %
Trichioroethene 79016 0.0250 gL 0.00850 mgil 78 130 % 30 % 75 134 % 30 % %
|Vinyl chloride 75-01-4 0.0250 mgiL. C.011C mgiL. ﬁi 111 % 3¢ % 51 118 % 30 % %
[TCLP Waters Purge and Trap [5030B_Leach
[TCLP Waters [TCLP Extraction 1311 Z
[TCLP Waters Semivolatie Organic \|&T2700

- Andlyle Deserp

" 4-Dichlorobenzene [106-46-7 0400 gL 5000340 gL
2.4 5-Trichlorophenol [85-85-4 00200 mgiL 0.000300 gL
24,6 Trichlorophenol 0.0200 0000240 % %
2 4-Dinitrotoluene  [121-14-2 0.0200 gL 0.000250 gL 54 110 % 30 % 22 110 % B %
Hexachlorobenzene |118-74-1 0:0200 gl 0.0000852 gl IEY 10 % 30 2 110 % %
Hexachlorobutadiene [87-68-3 [0.0200 gL [0.000270 gL 52 110 % 30 28 110 % %
Hexachioroethane Fuu 0:0200 gL 0000190 gL o 110 % 30 % 26 110 % % %
384 Methylphenol [15831-10-4 00200 il 0.000800 gL 28 110 % 30 % 25 110 % 30 % %
2-Methylphenol 0.00400 mgiL 0.000170 mefL = K % 30 33 112 % 30 %
Nitrobenzene 08-95-3 0.00400 gL 0.0000400 gl 20 110 % 30 % 32 110 % 30 % %
Pentachlorophenol  [87-86-5 00400 gL 0.000270 mgiL 12 110 % 30 % 10 124 % 50 B %
Pyridine 110-86-1 0:0200 gl 0000350 gl IEY 110 % 30 % 27 110 % 30 % %
2-Fluorobiphenyl (Sur|321-60-8 gL mgrL % % % % 30 110 %
2-Fluorophenol (Sur)|367-12-4 il meiL % % 20 10
2.4 6-Tribromophenol|116-79-6 gL mofL % % % % 23 10 %
Nitrobenzene-d5 (Sur|4165-60-0 mgiL mefL % % % % 28 110 %
Phenol-d5 (Surr)  |4165-62-2 gl mgiL % % % % 7 10 %
Terphenyl-di4 (Sur) [1718-51-0 mgiL mofL % % % B [ 110 %

[TCLP Waters Ciguid Liquid Extraci35100

TCLP Waters [TCLP Extraction  [1311_T

[TCLP Waters Grganochiorine Pesﬁ<|sTsm
| AngiyteDescr DASY | DL
Chlordane (technical)|57- 0.00500 0.0000330
Endrin 72208 0.000500 mgiL 0.0000110 gL 73 146 % 35 % a7 140 % % %
Heptachior 76448 0.000500 gl 0:00000800 gl |ﬁ) 140 % 35 % 44 129 % % %
Heptachior epoxide |1024-57-3 0.000500 gL [0.00000710 gL 73 156 % 35 % 25 [126 % % %
[gamma-BHC {Undane@rssrg 0.000500 il 0.00000640 mgiL Ls_s 157 % 35 % 36 146 % % %
ethoxychior 72435 000100 gL 0.0000320 gL 29 160 % 35 % 35 152 % 50 % %
[Toxaphene 8007-352 00200 gL 0000320 gL E 35 % %
[Tetrachioro-m-xylene [877-09-8 mgiL gL % % % % 20 129 %
DCB Decachlorobiphclﬁvz&:! mgiL mofL % % % B 20 152

[TCLP Waters Liquid-Liquid Extracti3520C

TCLP Waters TCLP Extraction  [1311_T

[TCLP Waters Herbicides (GC) _ [B151A

0.00400 0000410
53721 0.00100 mgiL 0.000200 melL 45 129 % 35

2 4-Dichiorophenylac{ 1971289 il moiL % % %
TCLP Waters Extraction (Rericie]B151A_ AP
[TCLP Waters [TCLP Extraction 3T
TCLP Waters Metals (ICP) 60108

alvie Deserpt CASH DL
Arsenic 7440-38-2 0.00320
Barium 7440-39-3 10.0 mg/L 0.000670 mg/L. %
[Cadmium [7440-43-9 C.100 mgiL. 0.000660 mg/L. %
[Chromium 7440-47-3 0.500 mg/L 0.00220 mg/L %
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Lead 7439-92-1 0.500 mg/L 0.00190 mg/L 50 150 % 20 [% [50 150 % 20 %
Selenium 7782-49-2 0.250 mgiL 0.00410 mg/L 50 150 20 50 150 % 20 %
[Sitver [7240-22-4 0.500 g/ 0.00220 g/l 50 150 % 20 % 50 150 % 20 %

[TCLP Waters Preparation, Total M{3010A
[TCLP Waters [TCLP Extraction  [1311T_M
TCLP Waters Mercury (CVAA)  |7470A

TCLP Waters Preparation, Mercury [7470A_Prep

[TCLP Waters [TCLP Extracton  [1371T_Hg

TCLP Waters oH [s040C

[TCLP Waters. Ignitability, Penskyrmzl1 010 |
[TCLP Waters Cyanide, Total andranMZA |
[FerPwetess [Cyanide. Tolal andior[8072A_Prep |
|TCLP Waters |smme "Acid soluble ¢|9034_Calc |
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TestAmerica Knoxville
TO-15
South Dayton Dump

1,1,1-Trichloroethane 71-55-6 0.20 0.030 1.1 0.16
1,1,2,2-Tetrachloroethane 79-34-5 0.20 0.061 1.4 0.42
1,1,2-Trichloro-1,2,2-trifluoroethane 76-13-1 0.20 0.031 1.5 0.24
1,1,2-Trichloroethane 79-00-5 0.20 0.054 1.1 0.29
1,1-Dichloroethane 75-34-3 0.20 0.026 0.81 0.11
1,1-Dichloroethene 75-35-4 0.20 0.034 0.79 0.13
1,2,4-Trichlorobenzene 120-82-1 1.0 0.098 7.4 0.73
1,2,4-Trimethylbenzene 95-63-6 0.20 0.063 0.98 0.31
1,2-Dibromoethane (EDB) 106-93-4 0.20 0.044 1.5 0.34
1,2-Dichloro-1,1,2,2-tetrafluoroethane 76-14-2 0.20 0.032 1.4 0.22
1,2-Dichlorobenzene 95-50-1 0.20 0.070 1.2 0.42
1,2-Dichloroethane 107-06-2 0.20 0.047 0.81 0.19
1,2-Dichloropropane 78-87-5 0.20 0.052 0.92 0.24
1,3,5-Trimethylbenzene 108-67-8 0.20 0.065 0.98 0.32
1,3-Butadiene 106-99-0 0.40 0.064 0.88 0.14
1,3-Dichlorobenzene 541-73-1 0.20 0.065 1.2 0.39
1,4-Dichlorobenzene 106-46-7 0.20 0.064 1.2 0.38
1,4-Dioxane 123-91-1 0.50 0.080 1.8 0.29
2,2,4-Trimethylpentane 540-84-1 0.50 0.039 2.3 0.18
2-Butanone (MEK) 78-93-3 1.0 0.20 2.9 0.59
2-Chlorotoluene 95-49-8 0.40 0.063 2.1 0.33
2-Hexanone 591-78-6 0.50 0.058 2.0 0.24
3-Chloropropene 107-05-1 0.20 0.048 0.63 0.15
4-Ethyltoluene 622-96-8 0.40 0.066 2.0 0.32
4-lsopropyltoluene 99-87-6 0.20 0.057 1.1 0.31
4-Methyl-2-pentanone (MIBK) 108-10-1 0.50 0.045 2.0 0.18
Acetone 67-64-1 5.0 1.4 12 3.3

Benzene 71-43-2 0.20 0.056 0.64 0.18
Benzyl chloride 100-44-7 0.40 0.078 2.1 0.40
Bromodichloromethane 75-27-4 0.20 0.044 13 0.29
Bromoform 75-25-2 0.20 0.048 2.1 0.50
Bromomethane 74-83-S 0.20 0.032 0.78 0.12
Butane 106-97-8 0.40 0.073 0.95 0.17
Butylbenzene 104-51-8 0.40 0.046 2.2 0.25
Carbon disulfide 75-15-0 0.50 0.031 1.6 0.097
Carbon tetrachloride 56-23-5 0.20 0.038 13 0.24
Chlorobenzene 108-90-7 0.20 0.049 0.92 0.23
Chlorodifluoromethane 75-45-6 0.20 0.037 0.71 0.13
Chloroethane 75-00-3 0.20 0.035 0.53 0.092
Chloroform 67-66-3 0.20 0.038 0.98 0.19
Chloromethane 74-87-3 0.50 0.16 1.0 0.33
cis-1,2-Dichloroethene 156-59-2 0.20 0.060 0.79 0.24
cis-1,3-Dichloropropene 10061-01-5 0.20 0.074 0.91 0.34

Cyclohexane 110-82-7 0.50 0.040 1.7 0.14
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Dibromochloromethane 124-48-1 0.20 0.042 1.7 0.36
Dichlorodifluoromethane 75-71-8 0.20 0.068 0.99 0.34
Ethylbenzene 100-41-4 0.20 0.068 0.87 0.30
Heptane 142-82-5 0.50 0.047 2.0 0.19
Hexachiorobutadiene 87-68-3 1.0 0.078 11 0.83
Hexane 110-54-3 0.50 0.032 1.8 0.11
Isopropy! alcohol 67-63-0 2.0 0.094 49 0.23
Isopropylbenzene 98-82-8 0.40 0.060 2.0 0.29
Methyl methacrylate 80-62-6 0.50 0.079 2.0 0.32
Methyl tert-butyl ether 1634-04-4 1.0 0.17 3.6 0.61
Methylene Chloride 75-09-2 0.50 0.13 1.7 0.45
m-Xylene & p-Xylene 179601-23- 0.20 0.12 0.87 0.52
Naphthalene 91-20-3 0.50 0.090 2.6 0.47
o-Xylene 95-47-6 0.20 0.061 0.87 0.26
Propylbenzene 103-65-1 0.40 0.056 2.0 0.28
sec-Butylbenzene 135-98-8 0.40 0.064 2.2 0.35
Styrene 100-42-5 0.20 0.058 0.85 0.25
tert-Butyl alcohol 75-65-0 2.0 0.038 6.1 0.12
tert-Butylbenzene 98-06-6 0.50 0.066 2.7 0.36
Tetrachloroethene 127-18-4 0.20 0.040 14 0.27
Tetrahydrofuran 109-99-9 1.0 0.063 2.9 0.19
Toluene 108-88-3 0.20 0.12 0.75 0.45
trans-1,2-Dichloroethene 156-60-5 0.20 0.050 0.79 0.20
trans-1,3-Dichloropropene 10061-02-6 0.20 0.048 0.91 0.22
Trichloroethene 79-01-6 0.20 0.036 1.1 0.19
Trichlorofluoromethane 75-69-4 0.20 0.024 1.1 0.13
Vinyl bromide 593-60-2 0.20 0.035 0.87 0.15

Vinyl chloride 75-01-4 0.20 0.071 0.51 0.18
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SCOPE AND APPLICATION

1.1.

1.2

13

14.

LS.

This methodis applicableto the determinationof VolatileOrganicCompoundsin waters,
wastewater, soils, sludges, and other solid matrices.

This SOP is applicable to Methods 8260B and 8260C. It may also be used for analysis
followingMethod 8260A.

This methodcan be used to quantifymost volatileorganiccompoundsthat have boilingpoints
below 200°C and are insolubleor slightlysolublein water. Volatilewater-solublecompounds
can be includedin this analyticaltechnique;however, for more solublecompounds quantitation
limitsare approximatelyten timeshigherbecauseof poorpurgingefficiency.

The method is based upon a purge and trap, gas chromatograph/mass spectrometric (GC/MS)
procedure. The approximate working range is 5 to 200 pg/L for 5 mL waters, 1 to 40 pug/L
for low-level waters, 5 to 200 pg/kg for low-level soils, and 250 to 10,000 pg/kgfor medium-
levelsoils. Reportinglimitsare listedin Tables 1 and 3.

Methodperformanceis monitoredthroughthe use of surrogatecompounds,matrix
spike/matrixspike duplicates,and laboratorycontrol spike samples.

SUMMARY OF METHOD

2.1

22

23.

24

Volatilecompoundsare introducedinto the gas chromatographby the purge and trap method.
The components are separated via the chromatograph and detectedusing a mass
spectrometerwhichis used to provideboth qualitativeand quantitativeinformation.

Aqueoussamplesare purgeddirectly. Soilsare preservedby extractingthe volatileanalytes
intomethanol. Soil samplesmay alsobe preservedwith sodiumbisulfateor by freezingand
purgingdirectly.

In the purge and trap process,an inert gas is bubbledthroughthe solutionat ambienttempera-
ture or at 40°C (40°C requiredfor low-levelsoils)and the volatilecomponentsare efficiently
transferred from the aqueous phase to the vapor phase. The vapor is swept through a sorbant
columnwherethe volatilecomponentsare trapped. Afterpurgingis completed,the sorbant
column(trap)is heatedand backflushedwith inert gas to desorbthe componentsonto a gas
chromatographicolumn. The gas chromatographicolumnis then heatedto elutethe
components, which are detected with a mass spectrometer.

Qualitativadentificationgre confirmedby analyzingstandardsunderthe same conditionsused
for samplesand comparingthe resultantmass spectraand GC retentiontimes. Each identified
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componentis quantifiedby relatingthe MS responsefor an appropriateselectedion produced
by that compound to the MS response for another ion produced by an internal standard.

DEFINITIONS

3.1

Referto the TestAmericaNorth CantonQuality AssuranceManual (QAM),currentversion,
for definitionsof termsused in this document.

INTERFERENCES

4.1.

42.

43.

44.

45.

Methodinterferencesmay be caused by contaminantsin solvents,reagents, glassware, and
otherprocessingapparatusthat lead to discreteartifacts. All of these materialsmust be
routinelydemonstratedo be free from interferencesunderconditionsof the analysisby running
laboratorymethodblanksas describedin the QualityControlsection. All glasswareis cleaned
per SOP NC-QA-014. The use of ultra high purity gases, prepurged purified reagent water,
and approvedlots of purge and trap grade methanolwill greatlyreduceintroductionof
contaminants In extremecases, the purgingvesselsmay be pre-purgedto isolatethe
instrumentfrom laboratoryair contaminatedby solventsused in other parts of the laboratory.

Samplescan be contaminatedby diffusionof volatileorganics(particiarlymethylenechloride
and fluorocarbons jnto the samplethroughthe septumseal duringshipmentand storage.A field
blank preparedfrom reagentwater and carriedthroughthe samplingand handlingprotocolcan
serve as a check on such contamination. Refer to SOP NC-QA-020 for additional information
on holdingblanks.

Matrix interferencesmay be causedby non-targetcontaminantsthat are co-extractedfrom the
sample. The extentof matrixinterferenceswill vary considerablyfrom sourceto source
dependingupon the natureand diversityof the site being sampled.

Cross-contaminatioran occur wheneverhigh-leveland low-levelsamplesare analyzed
sequentiallyon an autosampler Wheneveran unusuallyconcentratedsampleis analyzed,it
must be followed by one or more blanks to check for cross-contamination. The purge and trap
systemmay requireextensivebake-outand cleaningaftera high-levelsample.

Some samplesmay foam when purgeddue to surfactantspresentin the sample. When this kind
of sampleis encountered the samplemustbe diluted.

SAFETY

5.1

Employeesmust abide by the policiesand proceduresin the CorporateEnvironmentalHealth
and Safety Manual, the Facility Addendumto the CorporateEH& S Manual,and this
document.
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5.2.  Eye protection that protects against splash, laboratory coat, and appropriate gloves must be
worn while samples,standards,solvents,and reagentsare being handled. Disposablegloves
that have been contaminatedmust be removedand discarded;other glovesmust be cleaned
immediately Cut-resistangglovesMUST be worn when openingVOA vialsand when doing
any othertask that presentsa strongpossibilityof gettingcut.

5.3.  PrimaryMaterialsUsed

5.3.1. The followings a listof the materialsusedin thismethod,whichhavea seriousor
significanhazardrating. NOTE: Thislistdoesnotincludeall materialsusedin the
method. The tablecontainsa summaryof the primaryhazardslistedin the MSDS for
cach of the materialslistedin the table. A completelistof materialsused in the method
can be foundin the Reagentsand Standardssection. Employeesmustreviewthe
informationin the MSDS for each materialbeforeusingit for the firsttime or when
there are major changes to the MSDS.

Material (1) Hazards Exposure Signs and symptoms of exposure
Limit (2)
Sodium Irritant None Causes mild to severe irritation to the eyes. Prolonged
bisulfate exposure may cause bumn if not flushed with water. May

cause mild irritation to skin. Prolonged exposure may
cause burn if not flushed with water.

Hydrochloric Corrosive 5 ppm- Inhalation of vapors can cause coughing, choking,

Acid Poison Ceiling mflammation of the nose, throat, and upper respiratory
tract, and in severe cases, pulmonary edema, circulatory
failure, and death. Can cause redness, pain, and severe
skin burns. Vapors are irritating and may cause damage to
the eyes. Contact may cause severe burns and permanent

eye damage.
Methanol Flammable | 200 ppm- A slight irritant to the mucous membranes. Toxic effects
Poison TWA exerted upon nervous system, particularly the optic nerve.
Irritant Symptoms of overexposure may include headache,

drowsiness and dizziness. Methyl alcohol is a defatting
agent and may cause skin to become dry and cracked. Skin
absorption can occur; symptoms may parallel inhalation
exposure. Irritant to the eyes.

1 — Always add acid to water to prevent violent reactions.

2 — Exposure limit refers to the OSHA regulatory exposure limit.

5.4. Itisrecommended that analysts break up work tasks to avoid repetitive motion tasks, such as
openinga largenumberof vialsor containersin one time period.
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Exposureto chemicalsmustbe maintainedas low as reasonably achievable. All samples
with a stickerthatreads " Caution/UseHood!" must be opened in the hood. Contact the
EH&S Coordinatorif this is not possible. Solventand waste containersmust be kept closed
unless transfers are being made. MS VOA samples may be prepared outside of the hood,
unlessit is knownthatconcentrationsare high.

The preparationof standardsand reagentsmust be conductedin a fume hood with the sash
closed as far as the operations will permit. MS VOA standards may be prepared outside of
the hood due to low concentrationsof analytes.

Allwork mustbe stoppedin the eventof a knownor potentialcompromiseto the healthand
safetyof a TestAmericaassociate. The situationmust be reportedimmediately to the EH&S
Coordinator and the laboratory Group Leader.

Laboratory personnel assigned to perform hazardous waste disposal procedures must have a
workingknowledgeof the establishedproceduresand practicesoutlinedin the TestAmerica
CorporateEnvironmentaHealthand SafetyManual. These employeesmust have trainingon
the hazardouswaste disposalpracticesinitiallyupon assignmentof these tasks, followedby
annualrefreshettraining.

SpecificSafety Concernsor Requirements
5.9.1. The gas chromatographand mass spectrometercontainzones that have elevated
temperatures. The analyst needs to be aware of the locations of those zones, and must

coolthem to room temperaturepriorto workingon them.

5.9.2. The mass spectrometer is under deep vacuum. The mass spectrometer must be
brought to atmospheric pressure prior to working on the source.

5.9.3. Thereare arcas of high voltagein both the gas chromatographand the mass
spectrometer. Dependingon the type of work involved,eitherturn the powerto the

istrumentoff, or disconnectit from its sourceof power.

5.9.4. SodiumbisulfatecreatesSulfuricAcid when mixedwith water.

6. EQUIPMENT AND SUPPLIES

6.1.

6.2.

Microsyringes: 10 uL and larger

Syringe: 5,25, or 50 mL glasswith luerloktip, if applicableto the purgingdevice.
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Balance: Analytical capableofaccuratelyweighing0.0001g, and a top-loadingbalance
capableof weighing0.01 g

Glassware

6.4.1. Viak: 20 and 40 mL with screw caps and Teflon®liners.

6.4.2. Volumetricflasks: 10 mL and 100 mL, class A with ground-glassstoppers.
Spatula: Stainlesssteel.

Disposable pipettes: Pasteur, 5 % in.

pH paper: Wide range, pH 0-14.

Gases

6.8.1. Helium: Ultrahighpurity,gr.5,99.999%.

6.8.2. Nitrogen: Ultrahigh purityfrom cylindersor gas generatorsmay be used as an
alternativeto heliumfor purge gas.

Purgeand Trap Device. The purge and trap device consistsof the sample purger, trap, and
desorber.

6.9.1. SamplePurger. The recommendedpurgingchamberis designedto acceptS mL
sampleswith a watercolumnat least3 cm deep. The purge gas must pass throughthe
watercolumnas finelydividedbubbles,cach with a diameterof less than 3 mm at the
origin.The purge gas mustbe introducedno more than 5 mm from the base of the
watercolumn. Alternativesamplepurge devicesmay be used providedequivalent
performanceis demonstrated. Low-levelsoilsare purgeddirectlyfroma VOA vial.

6.9.2. Trap. A varietyoftraps may be used, dependingon the targetanalytesrequired. One
of the traps used is the Vocarb 3000 trap. Other traps such as the OI 10 may be used
if the QualityControlcriteriaare met. Referalsoto instrumentoperatingmanuals
locatedwithinthe laboratory.

6.9.3. Desorber. The desorber must be capable of rapidly heating the trap to at least 180°C.
Many suchdevicesare commerciallyavailable.

6.9.4. SampleHeater. A heatercapableof maintainingthe purgedeviceat 40°C is
necessaryfor low-levelsoil analysis.
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Gas Chromatograph/Mass Spectrometer System

6.10.1.

6.10.2.

6.10.3.

6.10.4.

Gas Chromatograph. The gas chromatograph (GC) system must be capable of
temperature programming.

Gas Chromatographi€Columns. Capillarycolumnsare used. Some typicalcolumns
are listedbelow:

6.10.2.1. Columnl. 20mx 0.18ID DB-624with 1 um film thickness.

6.10.2.2. Mass Spectrometer. The mass spectrometermustbe capableof scanning
35-300 AMU every two seconds or less, using 70 volts electron energy in
the electronimpactmode and capableof producinga mass spectrumthat
meets the requiredcriteriawhen 50 ng of
4-Bromofluorobenzene (BFB) are injected onto the gas chromatograph
columninlet.

GC/MSInterface. In general, directintroductionto the mass spectrometeris used but
any interfacethat achievesall acceptancecriteriamay be used.

DataSystem. A computersystemthat allowsthe continuousacquisitionand storage
on machine-readablenediaof all mass spectraobtainedthroughoutthe durationof the
chromatographigprogram.The computermust have softwarethat allowssearchingany
GC/MSdata file forions of a specifiedmass and plottingsuch ion abundancesversus
time or scan number. This type of plot is definedas an Extractedlon CurrentProfile
(EICP).Softwaremust alsobe availablethat allowsintegratingthe abundancesin any
EICP betweenthe specifiedtime or scan-numberimits. Also, for the non-target
compounds softwaremust be availablethat allows for the comparisonof sample
spectra against reference library spectra. The NIST/EPA mass spectral library must
be used as the reference library. The computer system must also be capable of
backingup data for long-termoff-linestorage.

7. REAGENTS AND STANDARDS

7.1.

Reagents

7.1.1.

7.1.2.

Methanol. Purge and Trap grade, high purity

ReagentWater. High puritywaterthat meetsthe requirementsfor a methodblank
when analyzed (see Section 9.4). Reagent water may be purchased as commercial
distilledwaterand preparedby purgingwith an inertgas overnight. Othermethodsof
preparing reagent water are acceptable.
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7.1.3. HydrochloricAcid— (1:1v/v). Reagentgradeor equivalent

7.1.4. Sodiumbisulfate. Reagentgradeor equivalent

Standards

7.2.1.

7.2.2.

7.2.3.

7.2.4.

Calibration Standard

7.2.1.1.

7.2.1.2.

7.2.1.3.

72.14.

7.2.15.

Internal

Stock Solutions. Stock solutions may be purchased as certifiedsolutions
from commercial sources or prepared from pure standard materials as
appropriate. These standards are prepared in methanol and stored in
Teflon®-sealed screw-cap bottles with minimal headspace at -10° to
-20°C. Note that standard/spiking concentrations or vendors are subject to
change.

Workingstandards. A workingsolutioncontainingthe compoundsof
interestprepared from the stock solution(s)in methanol. These standardsare
storedin the freezeror as recommendedby the manufacturer. Working
standardsare monitoredby comparisonto the initialcalibrationcurve. If any
of'the calibrationcheck compoundsdriftin responsefrom the initial
calibrationby more than 20% then correctiveactionis necessary. This may
includesteps such as instrumentmaintenance preparinga new calibration
verificatiorstandardor tuningthe instrument. If the correctiveactionsdo not
correctthe problem,thena new initialcalibrationmustbe performed.

AqueousCalibrationStandardsare preparedin reagentwater using the
secondary dilution standards. These aqueous standards must be prepared

daily.

If stock or secondary dilution standards are purchased in sealed ampoules,
they may be used up to the manufacturer’ expirationdate.

Additional information can be found in SOP NC-QA-017.

Standards. Internal standards are added to all samples, standards, and blank

analyses.Referto Table 5 for internalstandardcomponents.

Surrogate Standards. Refer to Table 6 for surrogate standard components and spiking

fevels.

LaboratoryControl Sample Spiking Solutions. Referto Table 7 for LCS components
and spikinglevels.
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7.2.5. MatrixSpikingSolutions. The matrix spike containsthe same componentsas the
LCS. Refer to Table 7.

7.2.6. TuningStandard. A standardis madeup thatwill deliver50 ng on columnupon
injection.A recommendedconcentrationof 50 ng/uL of 4-Bromofluorobenzenen

methanol is prepared as described in Sections 7.2.1.1 and 7.2.1.2.

7.2.7. Allstandardpreparationinformationis detailedin the StandardLogbook.

SAMPLE COLLECTION PRESERVATION,AND STORAGE

8.1.

8.2.

8.3.

84.

8.5.

Holdingtimesforall volatileanalysisare 14 days from samplecollectionto analysis.

For DoD samples, water samples are normally preserved at pH < 2 with 1:1 hydrochloric
acid. Unpreservedwatersamplesmustbe analyzedwithinsevendays of sampling.

Solidsamplesare field preservedwith sodiumbisulfatesolutionor by freezingupon receiptat
the laboratoryfor low-levelanalysis,or with methanolfor medium-levehnalysis. Soil samples
can alsobe takenusingthe EnCore™samplerand preservedin the lab within48 hours of
sampling. Analysismustbe completed14 days from sampling. At specificclientrequest,
unpreserved soil samples may be accepted.

Thereare severalmethodsof samplingsoil. The recommendedmethod,whichprovidesthe
minimumof fielddifficultiesjs to take an EnCore™sample.(The Sg or 25g samplercan be
used, dependingon clientpreference). Followingshipmentback to the lab, the soil is
preservedin methanol This is the mediumlevelprocedure If very low detectionlimitsare
needed (< 50 pg/kg for most analytes) then it will be necessaryto use two additionalSg
EnCore™samplersor to use field preservation.

Samplecollectionfor mediumlevelanalysisusingEnCore™samplers

8.5.1. Shipone 5g (or25g) EnCore™samplerper field sampleposition.

8.5.2. Anadditional2 oz plasticbottlemust be shippedfor percentmoisturedetermination.

8.5.3. When the samplesare returnedto the lab, extrudethe (nominal)Sg (or 25g) sample
intoa tared VOA vial containingd mL methanol(25 mL methanolforthe 25¢g
sampler). Obtainthe weightof the soil addedto the vial and note on the label.

8.5.4. Addthe correctamountof surrogatespikingmixture.(Add 25 pL of 2500 pg/mL

solutionfora nominal25g sample,5 pL for a nominal5g sample.) Referto Section
17.2 for Michigan project criteria.
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Addthe correctamountof matrixspikingsolutionto the matrixspikeand matrixspike
duplicate samples. (Add 500 puL of 50 pg/mL solutionfora nominal25 g sample,100
uL fora nominalSg sample.) Reducethe volumeof methanoladdedto ensurethe final
volumeis 25 mL fornominal25g sampleor 5 mL methanolfor a nominalSg sample.
Refer to Section 17.2 for Michigan project criteria.

Prepare an LCS for each batchby addingthe correctamountof matrix spikingsolution
to clean methanol.(500 pL of spiketo 25 mL methanolor 100 puL spiketo 5 mL

methanol).Referto Section17.2 for Michiganprojectcriteria.

Shake the samples for two minutesto distributethe methanolthroughouthe soil.

Samplecollectionfor medium-levehnalysisusing fieldmethanolpreservation

8.6.1.

8.6.2.

8.6.3.

8.6.4.

8.6.5.

8.6.0.

8.6.7.

8.6.8.

8.6.9.

Prepare a 2-oz sample container by adding 25 mL purge and trap grade methanol. (If
a Sg sampleis to be used, add 5 mL methanolto a 2 oz containeror VOA vial).

Seal the bottle and attach a label.
Weighthe bottleto the nearest0.01g, and note the weighton the label.
Ship with appropriatesamplinginstructions.

Eachsamplewill requirean additional2 oz plasticbottle with no preservativefor
percentmoisturedetermination.

At clientrequest.the methanoladditionand weighingmay also be performedin the
field.

When the samplesare returnedto the lab, obtain the weightof the soil addedto the
vialand note on the label.

Add the correctamountof surrogatespikingmixture.(Add 25 pL of 2500 pg/mL
solutionfor a nominal25g sample,5 pL for a nominal5g sample.) Referto Section
17.2 for Michigan project criteria.

Addthe correctamountof matrixspikingsolutionto the matrixspikeand matrixspike
duplicate samples. (Add 500 puL of 50 png/mL solutionfora nominal25g sample, 100
uL fora nominalSg sample.) Reducethe volumeof methanoladdedto ensurethe final
volumeis 25 mL fornominal25g sampleor 5 mL methanolfor a nominalSg sample.
Refer to Section 17.2 for Michigan project criteria.
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8.6.10. Preparean LCS for each batch by addingthe correctamountof matrix spikingsolution
to clean methanol.(500 uL of spiketo 25 mL methanolor 100 uL spiketo S mL
methanol).Referto Section17.2 for Michiganprojectcriteria.

8.6.11. Shakethe samplesfor two minutesto distributethe methanolthroughoutthe soil.
Low-level procedure

8.7.1. Iflow detectionlimitsare required(typically< 50 png/kg),low-levelsoil preservation
mustbe used. However,it is alsonecessaryto take a sample for the medium-level
(fieldmethanolpreservedor usingthe EnCore™sampler)procedurein case the
concentratiomf analytesin the soilis abovethe calibrationrange of the low-level
procedure.

8.7.2. A purgeand trap autosamplercapableof samplingfrom a sealedvial is requiredfor
analysisof samplescollectedusingthis method. (Varian Archon or O.1. 4552).

8.7.3. Thesoilsampleis takenusinga Sg EnCore™samplingdeviceand returnedto the lab.
It is recommendedthat two EnCore™samplersbe used for each field sample position
to allow for any rerunsthan may be necessary. A separatesample for % moisture
determinations alsonecessary.

8.7.4. Prepare VOA vials for sodiumbisulfatepreservationby addinga magneticstir bar,
approximatelyl g of sodiumbisulfate,and 5 mL of reagentwater. Preparevials for
preservationby freezingby addinga stirbarand 5 mL reagentwater.

8.7.5. Sealand labelthe vial.It is stronglyrecommendedthat the vial is labeledwith an
indeliblemarkerratherthan a paperlabel, since paperlabels may causethe
autosampletto bind and malfunction The label absolutelymustnot coverthe neck of
the vial or the autosamplewillmalfunction.

8.7.6. Weighthe vialto the nearest0.01g,and note the weighton the label.

8.7.7. Extrudethe soil samplefromthe EnCore™ sampler into the prepared VOA vial.
Reweighthe vial to obtainthe weightof soil,and note on the label.

Note: Soilscontainingcarbonatesmay effervescewhenaddedto the sodiumbisulfate
solution. Ifthis is the case at a specificsite,add 5 mL of water instead,and freeze at
<-10°C within48 hours. The samplemustbe analyzedwithin 14 days aftersampling
and stored at a 45 degree angle in the freezer.

8.7.8. Alternativelythe sodiumbisulfatepreservatiommay be performedin the field. Thisis
not recommendedbecauseof the many problemsthat can occurin the field setting.
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Ship at leasttwo vialsper sample. The field samplersmust determinethe weightof
soilsampled.Each samplewill requirean additional2 oz plasticbottlewithno
preservativefor percentmoisturedeterminationand an additional VOA vial preserved
with methanolfor the mediumlevelprocedure. Dependingon the type of soil, it may
alsobe necessaryto ship vials with no or extrapreservative.

Unpreserved Soils

8.8.1. At specific client request, unpreserved soils packed into glass jars or brass
tubes may be accepted and sub-sampled in the lab. This is the old procedure
based on Method 50304 and Method 8260A. It is no longer included in
SW846 and is likely to generate results that are biased low, possibly by more
than an order of magnitude.

Aqueoussamplesare storedin glass containerswith Teflon®-linedseptaat 4°C + 2°C with
minimumheadspace.

The maximumholdingtimeis 14 days from samplinguntilthe sampleis analyzed. (Samples
that are found to be unpreservedstillhave a 14-dayholdingtime. However,they shouldbe
analyzed as soon as possible. The lack of preservation must be addressed in the case
narrative). Maximumholdingtime for the EnCore™sampler(beforethe sampleis addedto
methanolor sodiumbisulfate)is 48 hours.

A holdingblankis storedwith the samples. This s analyzedweekly. It is replacedevery
seven days.
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EnCore procedure when low level is not required (field steps in gray)

Extrude soil sample
from EnCore into tared

Ship one EnCore
sampler and one bottle
for %moisture per
sample location

septum capped vial
containing 5 mL

methanol
Shake for 2 minutes.
Allow to settle, then
Rewelgr_w vxa!_ to obtain remove approximately Sample is re_ady for
soil weight. 5 mL methanol and analysis
store in a septum
capped vial.

EnCore procedure when low level is required

Extrude 5g soil
sample from EnCore
into tared septum
capped vial containing

Ship three
5 g EnCore samplers
and one bottle for
%moisture per sample

v

location 5 mL methanol
[
A 4
Shake for 2 minutes.
Allow to settle, then
Rewelgr_w vxa!_ to obtain remove approximately [ Sample is re_ady for
soil weight. 5 mL methanol and analysis
store in a septum
capped vial.
Extrude the two 5g
samplers into separate
tared _V.OA vials Store forllow level [ Sample is re_ady for
containing 5 mL analysis if needed analysis
sodium bisulfate
solution
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Field methanol extraction procedure (field steps in gray)

Prepare a septum
capped vial containing
5 mL methanol for
each sample location

Weigh the vial and
. |record the weight to the

nearest0.01g on the
label.

.| flammable liquids and

Ship following DOT
regulations for

include a separate
bottle for each sample
location for % moisture

A
Weigh the sample vial
on receipt. If different
from the weight noted

Shake for two minutes.
Allow to settle, then

by the sampling crew,
note as an anomaly
and contact the client

capped vial

.| remove approximately Sample is ready for
"| 1 mL of methanol and analysis
store in a septum

Company Confidential & Proprietary



EPA-R5-2016-005983 Outlook0000623

SOP No.NC-MS-019,Rev. 2
Effective Date: 02/17/11
Page 17 of 59

Field bisulfate preservation procedure (field steps in gray)

Ship following DOT
Weigh the vial and regulations for
record the weight to the .| corrosive liquids and
nearest0.01g on the include a separate
label. bottle for each sample
location for % moisture

Prepare a septum
capped vial containing
1g sodium bisulfate in >

5 mL water for each
sample location

Weigh the sample vial
on receipt. If different
from the weight noted
by the sampling crew,
note as an anomoly
and contact the client

A

Notes:
Gamp‘e is ready fCD 1. When following this procedure, a methanol

analysis preserved sample must also be collected, for
and in case the sample contains high levels of

2. Due to the high probability of sampling problems,
this method is not recommended
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QUALITYCONTROL
9.1. Batch
9.1.1. The batchis a setof up to 20 samplesof the same matrix processedusingthe same

9.2.

9.3.

proceduresand reagentswithinthe same time period. Using this method,each BFB
analysiswill starta new batch.Batchesfor mediumlevelsoilsare definedat the sample
preparationstage and may be analyzedon multipleinstrumentsover multipledays,
althoughreasonableeffort must be made to keep the samplestogether.

9.1.1.1. The QualityControlbatch mustcontaina matrixspike/spikeduplicate
(MS/MSD), a Laboratory Control Sample (LCS), and a method blank.
Refer to the TestAmerica QC program document (QA-003) for further
detailsof the batchdefinition.

ControlLimits

9.2.1.

9.22.

Control limits are established by the laboratory as described in SOP NC-QA-018.

Laboratorycontrollimitsare internallygeneratedand updatedperiodicallyunless
methodspecified. Controllimitsare easilyaccessiblevia LIMs (QC Browser

program).

Surrogates

9.3.1.

Every sample, blank, and QC sample is spiked with surrogates. Surrogate recoveries
in samples, blanks, and QC samples must be assessed to ensure that recoveries are
withinestablishedimits. The compoundsincludedin the surrogatespikingsolutionsare
listedin Table6. Ifany surrogatesare outsidelimits,the followingcorrectiveactions
must take place (exceptfor dilutions):

o Checkall calculationsfor error.

o Ensureinstrumentperformanceis acceptable.

¢ Recalculatethe data and/orre-analyzeif either of the above checksreveala
problem.

e Reprepareand re-analyzethe sampleif thereis sufficientvolume. If thereis

msufficientvvolume,the surrogateis narrated.

It 1s only necessaryto reprepare/re-analyze a sample once to demonstrate that poor
surrogaterecoveryis due to matrix effect,unlessthe analystbelievesthat the repeated
out-of-controlresultsare not due to matrix effect.
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If the surrogatesare out of controlfor the sample, matrix spike,and matrix spike
duplicate,then matrix effecthas been demonstratedfor that sample and repreparation
1s notnecessary. If the sampleis out of controland the MS and/orMSD is in control,
thenre-analysisor flaggingof the data is required. For Ohio VAP samples,all
surrogates must be in control, or samples must be reprepared and re-analyzed.

Note: For Ohio VAP and DoD samples,all surrogatesmust be withinacceptance
criteria. The exceptionsfor Ohio VAP are as follows

(a) msufficientsample for re-extractionor (b) the surrogatesare biasedhigh

and the samples are non-detect.

For concrete matrix, Dibromofluoromethanmay have poorrecoveryin samplesand
matrixspikes. If the surrogatedoes not meet criteria,no furtheractionis requireddue
to matrix.

Referto the TestAmericaQC Programdocument(QA-003)for furtherdetailsof the
corrective actions.

Method Blanks

94.1

For each batch of samples,analyzea methodblank. The methodblank is analyzed
afterthe calibrationstandards normallybeforeany samples.For low-levelvolatiles,
the methodblank consistsof reagentwater. For medium-levelvolatiles,the method
blank consistsof the same volume of methanolthat was used to preparethe samples.
Surrogatesare added and the method blank is carriedthroughthe entireanalytical
procedure. The methodblank must not containany analyteof interestat or abovethe
reportinglimit (exceptcommonlaboratorycontaminants see below). The method
blankis acceptableif any compounddetectedin the blank is presentin the associated
samples at ten times the blank level. For Ohio VAP work, there can be no target
analytegreaterthan the RL in the methodblankunlessthe sampleresultis ND. All
samples associated with an unacceptable blank will be reprepared and re-analyzed.

e [ftheanalyteis a commonlaboratorycontaminant(methylenechloride,acetone,2-
butanone),the data may be reportedwith qualifiersif the concentrationof the
analyteis lessthan five timesthe reportinglimit. Suchactionmustbe takenin
consultationwith the client.

e Re-analysisof samplesassociatedwith an unacceptablemethodblank is required
when reportableconcentrationsare determinedin the samples.

o [Ifthereis no targetanalytegreaterthan the RL in the samplesassociatedwith an
unacceptablemethodblank, the data may be reportedwith qualifiers.
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The method blank must have acceptable surrogate recoveries. If surrogate recoveries
are not acceptable,the data must be evaluatedto determineif the method blank has
servedthe purposeof demonstratinghat the analysisis free of contamination. If
surrogate recoveries are low and there are reportable analytes in the associated
samples,re-extractionof the blankand affectedsampleswill normallybe required.
Consultationwith the clientmust take place. For Ohio VAP samples,all surrogates
must be in control,or repreparationof the batch is required.

Ifreanalysisofthe batchis not possibledue to limitedsamplevolumeor other
constraints, the method blank is reported, all associatedsamplesare flaggedwitha
"B," and appropriatecommentsmay be made in a narrativeto provide further
documentation.

Referto the TestAmericaQC Programdocument,Policy QA-003, for furtherdetails
of the corrective actions.

Refer to SOP NC-QA-016 for further details concerning DoD Project Work.

Laboratory Control Samples (LCS)

9.5.1

952

953

Foreach batch of samples,analyzean LCS. The LCS is analyzedafter the calibration
standard,and normallybeforeany samples. The LCS containsa representativesubset
ofthe analytesof interest(see Table 7), and must containthe same analytesas the
matrixspike. Ifany analyteor surrogateis outsideestablishedcontrollimits,the
systemis out of controland correctiveactionmustoccur. Correctiveactionwill
normallybe repreparation and re-analysis of the batch. For Ohio VAP samples, all
surrogates must be in control on the LCS, or repreparation and re-analysis of the batch
isrequired. The exceptionsare as follows:(a) insufficiensamplefor repreparation,

(b) expiredholdingtimes, or (¢) the LCS 1s biased high and the samplesare non-detect
for those analytes.

o Ifthe batch 1s not re-extracted and re-analyzed, the reasons for accepting the
batch must be clearly presented in the project records and the report.

o Ifre-extractiomand re-analysisof the batchis not possibledue to limitedsample
volume or other constraints, the LCS is reported, all associated samples are
flagged,and appropriatecommentsare made in a narrativeto providefurther
documentation.

Referto the TestAmericaQC Programdocument(Policy QA-003)for furtherdetails
ofthe correctiveaction.

Iffullanalytespikelists are used at clientrequest,it will be necessaryto allow a
percentage of the components to be outside control limitsas thiswouldbe
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expectedstatistically. These requirementsmust be negotiatedwith the client.
n-Hexane must be spiked and reported for the LCS for Ohio VAP samples.

9.5.4 [Iffullanalytespikelistsare used at the clientrequest, it is possiblesome compoundsin
the LCS may interferewith each other. In thatcase, the lab will quantitatethose
compoundsin the LCS with a secondaryionwhichis free from interferences.

9.6  Matrix Spikes

9.6.1 ForeachQC batch,analyzea matrix spike and matrix spike duplicate Spiking
compoundsand levelsare givenin Table 7. Comparethe percentrecoveryand
relativepercentdifference(RPD)to that in the laboratory-specific,
historically-generatedmits.

9.6.2 Ifanyindividualrecoveryor RPD fallsoutsidethe acceptablerange, correctiveaction
mustoccur. The initialcorrectiveactionwill be to checkthe recoveryof that analytein
the LaboratoryControlSample (LCS). Generally if the recoveryofthe analytein the
LCSis withinlimits,then the laboratoryoperationis in controland analysismay
proceed. The reasons for accepting the batch must be documented.

9.6.2.1 Iftherecoveryfor any componentis outsideQC limits for both the matrix
spike/spike duplicateand the LCS, the laboratoryis out of controland
correctiveactionmustbe taken. Correctiveactionwillnormallyincludere-

analysisof the batch.

9.6.2.2 Ifan MS/MSDis not possibledue to limitedsample,then an LCS duplicate
may be analyzed,if requiredby specificclientsor program.

9.6.2.3 The matrixspike/duplicatanustbe analyzedat the same dilutionas the
unspikedsample,even if the matrix spike compoundswill be dilutedout.

9.7 Nonconformance and Corrective Action

9.7.1 Any deviationsfrom QC proceduresmust be documentedas a nonconformancewith
applicable cause and corrective action approved by the facility QA Manager.

10. CALIBRATION AND STANDARDIZATION
10.1. Summary

10.1.1. Priorto the analysisof samplesand blanks,each GC/MS systemmust be tuned and
calibrated Hardwaretuningis checkedthroughthe analysisof the 4-Bromofluoro-
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benzene(BFB)to establishthat a given GC/MS systemmeets the standardmass
spectralabundancecriteria. The GC/MS systemmust be calibratedinitiallyat a
minimumof five concentrationganalyzedunderthe same BFB tune),to determinethe
linearityof the responseutilizingtarget calibrationstandards Once the systemhas been

calibrated the calibrationmust be verifiedeach twelvehour time period for each
GC/MS system.

10.1.2. General

ElectronEnergy: 70 volts(nominal)

Mass Range: 35-300 AMU

Scan Time: To give at least 5 scans/peak, but not to exceed 2
seconds/scan

Injector Temperature: 200-250°C

Source Temperature: Accordingto manufacturer'specifications

TransferLine Temperature: 250-300°C

Purge Flow: 40 mL/minute

Carrier Gas Flow: 0.4 — 0.6 mL/minute

Gas chromatograph suggested temperature program

10.2.1 BFB Analysis

Initial Temperature: 100°C
InitialHold Time: 0.1 minute
TemperatureProgram:  20°C/minute
Final Temperature: 200°C

10.2.2 Sample Analysis

Initial Temperature: 40°C

InitialHold Time: 2minutes

TemperatureProgram: 15°C/minute

Final Temperature: 200°C

FinalHold Time: 3 minutes
Instrumeniuning

10.3.1. Each GC/MS system must be hardware-tunedo meet the abundancecriterialisted in
Table8 fora maximumofa 50 ng injectionor purgingof BFB. Analysismustnotbegin
until these criteriaare met. These criteriamust be met for each 12-hourtime period.
The 12-hourtime periodbeginsat the momentof injectionof BFB.
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10.4. InitialCalibration

10.4.1. A seriesof at leastfive initialcalibrationstandardsis preparedand analyzedfor the
target compounds and each surrogate compound. Six standards must be used for a
quadratic least squares calibration. Suggestedcalibrationlevelsfora 5 mL purgeare:
5,20, 50, 100, and 200 pg/L. Certainanalytesare preparedat higherconcentrations
due to poorpurge performance. Suggestedcalibrationlevelsfor a low level SmL
purge are 1, 5, 10, 20, and 40 ug/L. Again, some analytes are prepared at higher
levels. Tables2, 2A, and 4 list the calibrationlevels for each analyte. Other
calibrationlevelsand purgevolumesmay be used dependingon the capabilitieoof the
specificinstrument. (For example,adequatesensitivitycan be obtainedby usinga 5
mL purgevolumeto reachthe same reportinglimitsthatonce requireda 25 mL purge.
The calibrationlevelswill stillbe the same 1, 5, 10,20, 40 ug/L.) However,the same
purge volumemustbe used for calibrationand sampleanalysis,and the low level
standardmust be at or belowthe reportinglimit.

NOTE: For Method 8260C. Historically the surrogate compounds have been
includedin the multi-pointinitialcalibrationat variableconcentrationsn orderto
evaluatethe linearresponseas with any targetanalyte. However,with improvementsin
instrumentatiorand more relianceon the autosampleran optionis availabledepending
on the project-specifidata qualityrequirementsfor allowingthe autosampler(or using
a manualtechnique o spikethe initialcalibrationstandardswith surrogatesin the same
manneras the samplesare spiked. With this optionthe surrogatestandardsin the
initialcalibratiorcan be

averaged to develop a response factor and an effective one point calibration

with the sole purposeto measurethe surrogaterecoveryusingthe same
concentrationfor each sampleanalysis For this calibrationoptionthe
surrogatelinearresponseis less important,since multipleconcentrationsof

surrogates are not being measured. Instead, the surrogate concentration
remainsconstantthroughoutand the recoveryof this known concentration

can easilybe attainedwithoutdemonstratingf the responseis linear.

Undera second calibrationoption, the surrogatescan be calibratedin the

same manneras the targetanalytes, however,the laboratoryshouldhave

the latitudeto employeitheroptiongiventhe instrumensystemlimitations

and the abilityto meet the project'sdata quality objectives.

10.4.2. It may be necessaryto analyzemore than one set of calibrationstandardsto
encompassall of the analytesrequiredfor same tests.

10.4.3. Internalstandardcalibrationis used. The internalstandardsare listed in Table 5. Target

compoundsmust referencethe nearestinternalstandard Each calibrationstandardis
analyzedand the responsefactor (RF) for each compoundis calculatedusing the area
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responseof the characteristiaons againstthe concentrationfor each compoundand
internal standard. See Table 12 for a list of characteristic ions. See Equation 1, Section
12, for calculation of response factor.

For Method 8260B, the % RSD of the calibration check compounds (CCC) must be
less than 30%. Refer to Table 11 for the CCCs. Thiscriteriamustbe met before
sampleanalysisbegins.

10.4.4.1. Calibration Check Compound (CCC) (Method 8260B only)

10.4.4.1.1. CCCs are a representative group of compounds, which are used
to evaluateinitialcalibrationsand continuingcalibrationsRelative
percentdifferencefor the initialcalibrationand % driftfor the
continuingcalibrationresponsefactorsare calculatedand
compared to the specified method criteria.

10.4.4.2. System Performance Check Compounds (SPCC) (Method 8260B only)

10.4.4.2.1 SPCCs are compounds, which are sensitive to system
performance problems and are used to evaluate system
performanceand sensitivity A responsefactorfrom the
continuingcalibrationis calculatedfor the SPCC compoundsand
compared to the specified method criteria.

The average RF must be calculatedfor each compound. A system performancecheck
1s made priorto usingthe calibrationcurve. The five systemperformancecheck
compounds (SPCC) are checked for a minimum average response factor. Refer to
Table 9 for the SPCC compounds for Method 8260B and required minimum response
factors.Referto Table 10 for the recommendedminimumrelativeresponsefactor
criteriafor initialand continuingcalibrationverificationfor Method8260C.

Weightingof Data Points

10.4.6.1. In a linearor quadraticcalibrationfit, the pointsat the lowerend of the
calibrationcurvehave less weightin determiningthe curve generatedthan
pointsat the high concentratiorend of the curve. However,in environmental
analysis,accuracyat the low end of the curveis very important For this
reason, it is preferableto increasethe weightingof the lowerconcentration
points. 1/Concentration” weighting(oftencalled1/X* weightingwillimprove
accuracyat the low end of the curve and must be used if the data systemhas
this capability. The Y-interceptis evaluatedto determinecalibration
acceptability.
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10.4.7. Forany analytewith % RSD >15%, linearor quadraticcurve fits may be used if the
compoundshave historicallyexhibiteda non-lineamresponse. The analystmust
considerinstrumentmaintenanceto improvethe linearityof response. Nonlinear
calibrationmodelscannotbe used to extend the calibrationrange for compoundsthat
normallyexhibita linearresponse but in a narrowercaliblfitionrange.  the % RSD is
> 15%, the analystmay drop the low or highin the ICAL, as longas a minimumof
five pointsare maintained(six points for quadraticand the quantitatiomrange is
adjustedaccordingly. Otherwise,the coefficientof determination” mustbe > 0.990.
For Method 8260C, % RSD 1s + 20% for each target analyte.

10.4.8. If timeremainsin the 12-hourperiodinitiatedby the BFB injectionbeforethe initial
calibration samplesmay be analyzed.Otherwise proceedto continuingcalibration.

10.4.9. The calibrationstandardsfor the initialfive-pointcalibrationfor low-levelsoilsthatare
not preservedin sodiumbisulfate(i.c., are preservedby freezingor not preserved)
must be heated to 40°C for purging.Usingthis calibrationcurve for watersamplesis
acceptable as long as all calibration, QC, and samples are also heated to 40°C. A
separatefive-pointcalibrationmust be preparedfor analysisof low levelsoilsthat are
preservedwith sodiumbisulfate Low-levelsoils analysisrequiresthe use of a closed
vial autosampler such as the Varian Archon, O.I. 4552 or Tekmar Precept. Each
standardfor analysisof sodiumbisulfatepreservedsamplesis preparedby spikingthe
methanolicstandardsolutionthroughthe septumofa VOA vial containingS mL of
water and 1g sodium bisulfate. The standards are heated to 40°C forpurging. All
low-level soil samples, standards, and blanks must also be heated to 40°C for purging.

10.4.10. Non-standard analytes are sometimes requested. For these analytes, it is acceptable
to analyzea singlestandardat the reportinglimitwith each continuingealibrationrather
thana five-pointinitialcalibration. If the analyteis detectedin any of the samples,a
five-pointinitialcalibrationmust be generatedand the sample(s)re-analyzedfor
quantitation. However, if the analyte is not detected, the non-detect must be reported
and no furtheractionis necessary.

Note: Thisproceduremust not be used for Ohio VAP samples.

10.4.11. Calibrationaccuracyis verifiedby analyzinga secondsourcestandard(ICV)
immediatelyafterthe initialcalibration. For Method 8260B,the recoveryfor CCC
compoundsmust be < 20%. The recovery for non-CCC compounds must be < 50%

with an allowanceof up to six compounds> 50%.

10.4.11.1 For Method 8260C, the acceptance criteria is 70-130% for each target
analyte.
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10.5. ContinuingCalibration. The initialcalibrationmustbe verifiedevery 12 hours.

10.5.1. Continuingcalibrationbeginswith analysisof BFB as describedin Section10.3.1f the
systemtune is acceptable the continuingcalibrationstandard(s)are analyzed. A
midpointcalibrationstandardis used as the continuingcalibration.

10.5.2. The RF data from the standardsare comparedwith the averageRF from the initial
five-pointcalibrationto determinethe percentdriftof the CCC compounds. The
calculationis givenin Equation4, Section12.3 4.

10.5.3. For Method 8260B, the % drift of the CCCs must be < 20% for the continuing
calibration to be valid. The SPCCs are also monitored. The SPCCs must meet the
criteriadescribedin Table 9. In addition,the percentdriftof all analytesmustbe <
50% with allowancefor up to six targetanalytesto have percentdrift> 50%.

10.5.3.1. For Method 8260C, all compounds of interest must be verified at 20%.
10.5.3.2. Referto Table 11 for specificOhio VAP analytes.

10.5.4. If the CCCs and/or the SPCCs do not meet the criteria in Section 10.5.3 and Table 9,
the systemmust be evaluatedand correctiveactionmust be taken. The BFB tuneand
continuingcalibrationmustbe acceptablebeforeanalysisbegins. Extensivecorrective
actionsuchas a differenttype of columnwill requirea new initialcalibration For
Method 8260C, anysample non-detects for an analyte that fails the SOP criteria low,
must have a low level CCV (CCV at the RL) in the batch as a sensitivity demonstration.
The criterion for a passing LLCCV is detection only, and a passing LLCCV allows non-
detect samples to be reported without flagging.

10.5.5. Once the above criteriahave been met, sampleanalysismay begin. Initial calibration
average RFs (or the calibration curve) will be used for sample quantitation, not
the continuing calibration RFs. Analysismay proceeduntil 12 hours from the
injectionof the BFB have passed.(A sampledesorbed less than or equal to 12 hours
after the BFB is acceptable.)

11. PROCEDURE
11.1. Procedural Variations
11.1.1. One-timeproceduralvariationsare allowedonly if deemednecessaryin the
professionajudgmentof supervisionto accommodatevariationin samplematrix,

chemistry samplesize, or otherparameters Any variationmust be completely
documented using a Nonconformance Memo and approved by a Supervisor or Group
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Leaderand QA Manager. The NonconformanceMemo must be filed in the project
file.

11.1.2. Anyunauthorizeddeviationsfrom this proceduremust also be documentedas a non-
conformancewith a cause and correctiveactiondescribed. The laboratorymay not
deviate from the method for Ohio VAP samples.

PreliminaryEvaluation

11.2.1. Where possible, samples are screened by headspace or GC/MS off-tune analysis to
determinethe correctaliquotfor analysis.Alternatively an appropriatealiquotcan be
determinedfrom samplehistories.

Sample AnalysisProcedure

11.3.1. Allanalysisconditionsfor samplesmust be the same as for the continuingcalibration
standards(includingpurgetime and flow, desorbtime and temperature column
temperaturesmultipliersettingetc. ).

11.3.2. All samplesmustbe analyzedas partofa batch. The batchis a set ofup to 20 samples
of'the same matrix processedusing the same proceduresand reagentswithinthe same
time period. The batch also must contain an MS/MSD, an LCS, and a method blank.
See Section 9.4 for method blank preparation.

11.3.2.1. Ifthereis insufficientime in the 12-hourtune periodto analyze20 samples,
the batchmay be continuedinto the next tune period. However,if any re-
tuningof the instrumentis necessary,or if a periodof greaterthan 24 hours
from the preceding BFB tune has passed, a new batch must be started. For
medium-levekoils, the batch is definedat the samplepreparationstage.

11.3.2.2. It is not necessary to re-analyze batch QC with re-analyses of samples.
However,any reruns must be part of a valid batch.

11.3.3 Dilutionsmustbe done justpriorto the GC/MSanalysisof the sample. Dilutionsare
made in a Luerloksyringe.Calculatethe volumeof reagentwaterrequiredfor the
dilution Fill the syringewith reagentwater,compressthe waterto vent any residualair
and adjustthe water volumeto the desiredamount. Adjustthe plungerto the mark and
injectthe properaliquotof sampleinto the syringe.If the dilutionrequiredwoulduse
lessthan 1 uL of sample,thenserialdilutionsmustbe made in volumetricflasks.
Dilutionsmay also be preparedin a 40 mL vial. An appropriateamountof wateris
addedto the vial. The sampleis addedusingan appropriatesyringe.
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11.3.3.1 Thedilutedconcentrations to be estimatedto be in the upperhalfofthe
calibrationrange.

11.4. MethanolExtractSoils

11.5.

11.6.

114.1

Rinsea gas-tightsyringewith organicfree water.Fill the syringewiththe samevolume
of organicfree wateras used in the calibrations. Add no more than 2% (v/v) (100 uL
fora 5 mL purge)methanolicextract(from Sections8.5 or 8.6) to the syringe.If less
than 1L of methanolicextractis to be addedto the water, dilutethe methanolic
extractsuchthata volumegreaterthan 1uL will be addedto the waterin the syringe.
Referto Section17.2 for Michiganprojectrequirements.

Liquidwastesthatare solublein methanoland insolublein water.

11.5.1

1152

11.5.3

Pipette 1 mL of the sampleinto a tared vial. Use a top-loadingbalance. Recordthe
weightto the nearest0.1g.

Quicklyadd 4 mL of methano] then add SpL of a 2500 pg/mL surrogatespiking
solutionto bringthe finalvolumeto 5 mL. Cap the vial and shake for two minutesto
mix thowoughly. For an MS/MSD or LCS, 4.9 mL of methanol, SuL of a 2500 pg/mL
surrogatespikingsolution,and 0.1 mL of matrixspikesolutionis used.

Rinsea gas-tightsyringewith organic-freewater.Fill the syringewiththe samevolume
of organicfree wateras used in the calibrations. Add no more than 2% (v/v) (100 uL
fora 5 mL purge)methanolicextract(from Sections8.5 or 8.6) to the syringe.If less
than SpuL of methanolicextractis to be addedto the water, dilutethe methanolic
extractsuchthata volumegreaterthan 1uL will be addedto the waterin the syringe.

Aqueousand low-levelsoil sampleanalysis(Purgeand Trap units that sampledirectlyfrom the
VOA vial)

11.6.1

11.6.2

Unitswhichsamplefromthe VOA vial mustbe equippedwith a modulewhich
automaticallyadds surrogateand internalstandardsolutionto the samplepriorto
purgingthe sample.

If the autosampleruses automaticIS/SS injection,no furtherpreparationof the VOA
vialis needed. Otherwise,the internaland surrogatestandardsmust be added to the
vial. Note: Aqueoussampleswithhighamountsof sedimentpresentin the vial may not
be suitablefor analysison this instrumentationor they may need to be analyzedas
soils.
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11.6.3 Soilsamples,whichare preservedwith sodiumbisulfatemust be quantitatedagainsta
curvepreparedwith standardscontainingaboutthe same amountof sodiumbisulfate
as the samples(lgin 5 mL).

11.6.4 Soilsamples,which are preservedby freezing, must be allowedto thaw completely
beforesampleanalysisbegins.

11.6.5 Sampleremainingin the vialaftersamplingwithone of thesemechanismss no longer
valid for furtheranalysis. A freshVOA vial mustbe used for furthersampleanalysis.

Water Samples Not Directly Sampledfrom VOA Vials
11.7.1. All samplesand standardsolutionsmust be at ambienttemperaturebeforeanalysis.

11.7.2. Filla syringewiththe sample. If a dilutionis necessaryit may be madein the syringeif
the samplealiquotis > 5 uL. Checkand documentthe pH of the remainingsample.

11.7.3. Add 50 ng of each internaland surrogatestandard. The internalstandardsand the
surrogatestandardsmay be mixed and added as one spikingsolution(thisresultsin a
10 pg/Lsolutionfora 5 mL sample). Injectthe sampleinto the purgingchamber. The
internaland surrogatestandardscan be added automaticallyby the autosampler.

11.7.3.1. For TCLP samples,use 1 mL of TCLP leachatewith 4 mL reagentwater.
(Note: TCLPreportinglimitswillbe five timeshigherthan the corresponding
aqueouslimits.)

11.7.4. Purgethe samplefor 11 minutes(trap mustbe below 35°C).

11.7.5. Afterpurgingis complete,desorbthe sample, start the GC temperatureprogram,and
begin data acquisition.After desorption,bake the trap for approximately3-10 minutes
to conditionit for the nextanalysis. Whenthe trapis cool, it is ready for the next

sample.

11.7.6. Desorband bake time and temperatureare optimizedfor the type of trap in use. The
same conditions must be used for samples and standards.

Low-Level Solids Analysis using discrete autosamplers, Methods 82604 and 50304

Note: This technique may seriously underestimate analyte concentrationand must
not be used except at specific client request for the purpose of comparabilitywith
previous data. Itis no longer part of SW-846.
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This method is based on purging a heated soil/sediment sample mixed with reagent
water containing the surrogates and internal standards. Analyze all reagent blanks and
standards under the same conditions as the samples (e.g., heated). The calibration curve
is also heated during analysis. Purge temperature is 40°C.

11.8.1. Do not discard any supernatant liquids. Mix the contents of the container with a
narrow metal spatula.

11.8.2. Weigh out 5g (or other appropriate aliquot) of sample into a 40 mL vial. Record
the weight to the nearest 0.1g. If method sensitivity is demonstrated, a smaller
aliguot may be used. Do not use aliquots less than 0.5g. If the sample is
contaminated with analytes such that a purge amount less than 0.5g is
appropriate, use the medium level method. For the medium level method, add
Sg soil to 5 mL methanol containing the surrogates, mix for two minutes, allow
fo settle, then remove a portion of the methanol, and store in a clean Teflon®-
capped vial at 4 °C until analysis. Analyze as described in Section 11.5.

11.8.3. Add 5 mL of organic free water to the VOA vial. Add surrogate/internal
standard (and matrix spike solutions if required.). Add directly to the sample
from Section 11.5.1.

11.8.4. The above steps must be performed rapidly and without interruption to avoid
loss of volatile organics.

Medium-LevelSoil/Sedimentand Waste Samples
11.9.1. Sediments/soiland waste thatare insolublein methanol.

11.9.1.1 WeighS5 g (wetweight)intoa tared vial. Use a top-loadingbalance.Record
the weightto 0.1 gram. Do not discardany supernatantliquids.

11.9.1.2 Quicklyadd 5 mL of methanol,and SuL. of 2500 pg/mL surrogatespiking
solutionto bringthe finalvolumeof methanolto S mL. Foran LCSor
MS/MSD sample, add 4.9 mL of methanol, SuL of surrogatespike solution,
and 0.1 mL of matrixspikesolution.Cap the vial and shake or vortexto mix
thoroughly.

Note: Sections 11.9.1.1 and 11.9.1.2 must be performed rapidly and
withoutinterruptiorto avoidthe loss of volatileorganics.
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11.10. Initialreviewand correctiveactions

11.10.1.

11.10.2.

11.11. Dilutions

11.11.1

11.11.2

If the retentiontime for any internalstandardin the continuingcalibrationchangesby
morethan 0.5 minutesfrom the mid-levelinitialcalibratiorstandard the
chromatographicsystem must be inspectedfor malfunctionsand corrected.Re-
analysisof samplesanalyzedwhilethe systemwas malfunctionings required.

If the internalstandardresponsein the continuingcalibrationis more than 200% or
lessthan 50% of the responsein the mid-levelofthe initialcalibrationstandard the
chromatographicsystem must be inspectedfor malfunctionsand corrected.Re-
analysisof samplesanalyzedwhilethe systemwas malfunctionings required. Re-
analysismustbe undilutedif matrixinterferencds not observed.

11.10.2.1. Any samplesthatdo not meet the internalstandardcriteriafor the
continuingcalibrationmustbe evaluatedfor validity If the changein
sensitivityis a matrixeffect,the sampleis re-analyzedo confirm If the
changein sensitivityis due to instrumentaproblems all affectedsamples
must be re-analyzed after the problem is corrected. For Ohio VAP
projects,the laboratorywill re-analyzeany samplewhere the internal
standardfails,and thereis no evidenceof matrix interferencthife is
no matrix interference, the sample must be reanalyzed at the original
dilution. If the intemal standard is within criteria, report the second
analysis. If the internal standard is still outside of criteria, the sample must
be analyzed at a second dilution. If the internal standard still does not
meet criteria, the sample must be diluted until the internal standard meets
criteria. Multiple runs may be required.

If the responsefor any compoundexceedsthe workingrange of the GC/MS system,
a dilutionof the extractis preparedand analyzed. An appropriatedilutionmustbe in
the upperhalfof the calibrationrange. Samplesmay be screenedto determinethe
appropriatedilutionfor the initialrun. If the initialdilutedrun has no hits or hits below
20% of the calibratiorrange and the matrixallowsfor analysisat a lesserdilution,
thenthe samplemustbe re-analyzedat a dilutiontargetedto bringthe largesthit
above 50% of the calibrationrange.

Guidancefor DilutionsDue to Matrix

11.11.2.1 Ifthesampleis initiallyrun at a dilutionand the baselineriseis less than
halfthe heightofthe internalstandards or if individualnon targetpeaks
are less than twicethe heightof the internalstandards thenthe sample
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must be re-analyzedat a more concentrateddilution. This requirementis
approximateand subjectto analystjudgement.

11.11.3 ReportingDilutions

11.11.3.1 The mostconcentrateddilutionwith no targetcompoundsabovethe
calibrationrange will be reported. Otherdilutionswill only be reported
at clientrequest.

DATA ANALYSIS AND CALCULATIONS
12.1.  Qualitativddentificatin

12.1.1 Ananalyteis identifiedby retentiontime and by comparisonof the samplemass
spectrum with the mass spectrum of a standard of the suspected compound (standard
reference spectrum). Mass spectra for standard reference may be obtained on the
user'sGC/MS by analysisof the calibrationstandardsor from the NIST Library. Two
criteriamust be satisfiedto verifyidentification:(1) elutionof samplecomponentat the
same GC retention time as the standard component, and (2) correspondence of the
sample component and the standard component characteristic ions. See Table 12 for
a list of the characteristic ions. (Note: Care must be taken to ensure that spectral
distortiondue to co-elutionis evaluated.)

12.1.1.1 The samplecomponentretentiontime mustcompareto within+ 0.2 min. of
the retention time of the standard component. For reference, the standard
mustbe run withinthe same 12 hoursas the sample.

12.1.1.2 Therelativeintensitiesof ions must agree to within+30% betweenthe
standardand sample spectra.(Example: For an ion with an abundanceof
50% in the standard spectra, the corresponding sample abundance must be
between 20 and 80 percent.)

12.1.2 Ifa compoundcannotbe verifiedby all the abovecriteria,butin the technicaljudgment
ofthe analyst,the identifications correct,then the analystmustreportthatidentification
and proceedwith quantitation.

12.2. TentativelyldentifiedCompounds(TICs)
12.2.1. If the clientrequestscomponentsnot associatedwith the calibrationstandards,a

searchofthe NIST librarymay be made for the purposeof tentativeidentification.
Guidelinesare:
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12.2.1.1. Relativeintensitiesof majorions in the referencespectrum(ions> 10% of
the mostabundantion) mustbe presentin the samplespectrum.

12.2.1.2. Therelativeintensitieoof the majorions mustagreeto within20%. (Example:
If an 1on shows an abundanceof 50% in the standardspectrum,the
corresponding sample ion abundance must be between 30% and 70%).

12.2.1.3. Molecularions presentin the referencespectrummustbe presentin the
samplespectrum.

12.2.1.4. Tons presentin the samplespectrumbut not in the referencespectrummust
be reviewedfor possiblebackgroundcontaminationor presenceof coeluting
compounds.

12.2.1.5. lonspresentin the referencespectrumbut not in the samplespectrummust
be reviewed for possible subtraction from the spectrum because of
backgroundcontaminationor coelutingpeaks. (Data systemreduction
programs can sometimes create these discrepancies.)

12.2.1.6. Computer-generated librarysearchroutinesmust not use normalization
routinesthat would misrepresentthe libraryor unknownspectrawhen
comparedto each other. Only after visualinspectionof the samplewith the
nearestlibrarysearchesmustthe analystassigna tentativeidentification.

12.3. Calculations

12.3.1. Response Factor (RF)

Equation 1
R F _ A.C is
AisCx
Where:

A, = Areaof'the characteristicion for the compoundto be measured
A;; = Areaof'the characteristidon for the specificinternalstandard
(s = Concentrationof the specificinternalstandard,ng

C, = Concentrationof the compoundbeing measured,ng
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12.3.2. Standard Deviation (SD)

Equation 2
fz (Xt
Where:

X; = Valueof X at 1 throughN
N =Numberofpoints
X = Averagevalueof X;

12.3.3. Percent RelativeStandardDeviation(%RSD)

Equation 3

YoRSD = Standarﬂeviatien % 100

RFi

RF; —Mean of RF values in the curve

12.3.4. PercentDrift Betweenthe InitialCalibrationand the ContinuingCalibration

Equation4
% Drift = Cexpecte - Cfound>< 100
expecte
Where:

Cexpecte =Known concentration in standard

Crund = Measured concentration using selected quantitation method

12.3.5. Target Compound and Surrogate Concentrations

12.3.5.1 Concentrationsn the samplemay be determinedfrom linearor secondorder
(quadratic)curvefittedto the initialcalibrationpoints,or from the average
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responsefactorof the initial calibrationpoints. Averageresponsefactormay
only be used when the % RSD of the responsefactorsin the initialcalibration
1s< 15%.

12.3.5.2 Calculationof ConcentrationUsing Average ResponseFactors

Equation 5

Y
Concentration g /L = —

12.3.5.3 Calculatiorof ConcentratiomsingLinearFit

Equation 6
Concentration g/ L=A+ Bx

12.3.5.4. Calculationof ConcentrationUsing QuadraticFit

Equation7

Concentration g/ L = A+ Bx+Cx’

Where:
Xis defined in Equations 8, 9, and 10

A s a constant defined by the intercept
Bis the slope of the curve

Cis the curvature

12.3.5.5. Calculatiomof x for Water and water-miscible waste:

Equation 8

o ANEXDY)
(Ais (Vo)
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Where:
X =ug/L
Ay = Areaof characteristidon for the compoundbeing measured

(secondaryion quantitationis allowedonly when thereare
sampleinterferencesvith the primaryion)

A, = Areaof the characteristidon for the internalstandard
I = Amountof internalstandardaddedin ng

Dilution Factor = Dr = Total volume purged (mL)

Volume of original sample used (mL)

V, = Volumeof waterpurged, mL

12.3.5.6. Calculatiorof x for Mediumlevelsoils:

Equation 9

oo (AYI)(V)(1000)(Dy)
(As)(Va)(Ws)(D)

Where:
X =ug/kg
Ay, I, Dy A, same as for water
V; = Volumeoftotalextract,mL
V, = Volumeof extractadded for purging,ul.
W, = Weight of sample extracted, g

_ 100- % moisture
100

D

12.3.5.7. Calculatiomf x for Low levelsoils:

Equation 10

e (AYM)
(A=)(W)(D)
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Where:
X =ugkg
Ay, I, Ay, same as for water
D =as formediumlevelsoils

W, = Weight of sample added to the purge vessel, g

12.3.5.8. Calculationof TICs: The calculationof TICs (tentativelyidentified

compounds )is identicalto the above calculationswith the following
exceptions:

Ay = Areain the totalion chromatogramfor the compoundbeing
measured

Aj = Arca of the totalion chromatogramfor the nearestinternal
standardwithoutinterference

RF =1

In other words, the concentration is equal to x as definedin Equations
8,9, and 10.

12.3.6. MS/MSD Recovery

Equation 11

Matrix Spike Recovery, ¢, =&;\SR x 100
Where,

SSR = Spike Sample result

SR = Sample Result

SA = Spiked amount

12.3.7. Relative% Differencecalculationfor the MS/MSD:

Equation 12

I[MSR - MSDR|
% (MSR + MSDR)

RPD = x 100
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Where:
RPD =Relativepercentdifference
MSR = Matrixspikeresult
MSDR = Matrix spike duplicateresult

12.4  Additionalequationsand calculationsare listedin the followingSOPs: CalibrationCurves
(General), CA-Q-S-005,and Selection of CalibrationPoints, CA-T-P-002.

METHOD PERFORMANCE
13.1. MethodDetectionLimit

13.1.1. Generally each laboratorymust generatea valid method detectionlimit for each
analyteof interest. The MDL mustbe belowthe reportinglimit for each analyte. The
procedurefor determinationof the method detectionlimitis definedin QA SOPs NC-
QA-021 and CA-Q-S-006. When non-standard compounds are analyzed at client
request,lesserrequirementsare possiblewith clientagreement. Ata minimum,a
standardat the reportinglimit must be analyzedto demonstratethe capabilityofthe
method. The non-standardcompoundmustbe detectedin the reportinglimitstandard
to be acceptable.

13.1.2. For non-standardanalytes,a MDL study must be performedand calibrationcurve
generatedbeforeanalyzingany samples,unlesslesserrequirementsare previously
agreedto withthe client. In any event,the minimuminitialdemonstratiomequiredis
analysisof a standardat the reportinglimitand a singlepointcalibration.

13.2. InitialDemonstration

13.2.1. Eachlaboratorymusthave initialdemonstratiomof performancedataon file and
correspondingnethoddetectionlimit files.

13.3.  TrainingQualification

13.3.1. The Group/TeamLeaderhas the responsibilityto ensurethis procedure is performed
by an analystwho has been properlytrainedin its use and has the requiredexperience.

13.3.2. Methodvalidationinformation{whereapplicable)in the form oflaboratory
demonstrationof capabilitiess maintainedfor this methodin the laboratoryQA files.
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14. POLLUTIONPREVENTION

14.1.

It is TestAmerica’spolicyto evaluateeach methodand look for opportunitieto minimize
waste generated(i.e.,examinerecyclingoptions,orderingchemicalsbased on quantityneeded,
preparationof reagentsbased on anticipatedusage, and reagentstability). Employeesmust
abideby the policiesin Section 13 of the CorporateEnvironmentalHealthand Safety Manual
(CW-E-M-001) for “Waste Management and Pollution Prevention”.

15. WASTE MANAGEMENT

15.1.

15.2.

15.3.

Laboratory personnel assigned to perform hazardous waste disposal procedures must have a
workingknowledgeof the establishedproceduresand practicesof TestAmerica. They must
have trainingon the hazardouswaste disposalpracticesupon initialassignmentto thesetasks,
followedby annualrefreshertraining.

Allwaste will be disposedof in accordancewith Federal,State, and Local laws and
regulations. Wherereasonablyfeasible technologicakbhangeshave been implementedto
minimizethe potentialfor pollutionof the environment. Employeeswillabideby this method
and the policiesin Section13 of the CorporateEnvironmentalHealthand Safety Manual
(CW-E-M-001) for “Waste Management and Pollution Prevention”.

The followingwaste streamsare producedwhen this methodis carriedout.

15.3.1. Acidic material from the auto-sampler. Waste stream must be collectedand
neutralizedbeforedischargeto a sewersystemifthe pH is lessthan 5.

15.3.2. Methanol waste from rinses and standards: Methanol waste is discarded as a
flammableliquid in a solventwastecontainenidentifiedas “FlammableLiquidWaste”.

15.3.3. All samples including purged and extracted soils and waters: Samples are
collected in boxes and removed from the lab to storage. The Waste Coordinator
handlescrushingthe vialsand properdisposal.

15.3.4. Solid samples - Stirbarsare removedfrom the sample. The contentsof the vial are

poured into a beaker, and the soil allowed to settleout. The soilis disposedofin the
solidwaste container.
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Historical File: Revision 2.0:  12/15/97

Revision 0: 06/30/08 (NC-MS-019)

(formerly CORP-MS-0002NC) Revision 2.1: 03/06/00

Revisionl: 01/07/09

Revision 2.2:  11/28/00

Revision 2.3:  05/23/01

Revision 2.4: 09/27/04

Revision 2.5: 04/03/07

16.2. Associated SOPs and Policies, current version
16.2.1. QA Policy, QA-003

16.2.2. GlasswareWashing NC-QA-014

16.2.3. StatisticalEvaluationof Dataand Developmentof ControlCharts, NC-QA-018

16.2.4. MethodDetectionLimitsand InstrumentDetectionLimitsNC-QA-021 and

CA-0-5-006

16.2.5. Supplemental Practices for DoD Project Work, NC-QA-016

16.2.6. Standards and Reagents, NC-QA-017

16.2.7. LaboratoryHoldingBlanks, NC-QA-020

16.2.8. Selectionof CalibrationPoints, CA-T-P-002

16.2.9. CalibrationCurves(General),CA-Q-5-005

16.2.10. Acceptable Manual Integration Practices, CA-Q-S-002

MISCELLANEOUS

17.1. Modificationdrom the referencemethod

17.1.1. A retentiontime windowof 0.2 minutesis used for all components since some data
systemsdo not have the capabilityof usingthe relativeretentiontime unitsspecifiedin

the reference method.
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17.1.2. The quantitationand qualifierions for some compoundshave been changedfrom those
recommendedin SW8461n orderto improvethe reliabilityof qualitativeidentification.

The followingare protocolsthat must be followedto achievethe lowerreportinglimitsrequired
whenanalyzingMichiganprojects.

17.2.1 Modify Sections 8.5.4 and 8.6.8 (add 5 uL of 2500 ug/mL surrogate solution for a
nominall0gsample).

17.2.2 Modify Sections 8.5.5 and 8.6.9 (add 100 uL of 50 ug/mL spike solution for a
nominall0gsample).

17.2.3 Modify Sections 8.5.6 and 8.6.10 (add 100 uL of 50 ug/mL spike solution for a
nominall0gsample).

17.2.4 Michiganreportinglimitsfor methanolpreservedsoilsare achievedby injectingl 00 ulL
ofthe methanolextractin a 5 mL purge. The instrumentis calibratedusingthe
recommendedcalibrationrange for water of 0.5 ug/L to 100 ug/L. Some analytesare
prepared at higher concentrations.
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Table 1 - TestAmerica Reporting Limits

Reporting Limits'
Low Level . 82608/ ?gggﬁ
CAS 5mL Water Low soil 5035
Compound Number pg/L 3 mig\jls ter ng'kg Soil Mecslcile vel
veke ug/ke
Dichlorodifluoromethane 75-71-8 5 1 5 250 250
Chloromethane 74-87-3 5 1 5 250 250
Bromomethane 74-83-9 5 1 5 250 250
Vinyl chloride 75-01-4 5 1 5 250 250
Chloroethane 75-00-3 5 1 5 250 250
Trichlorofluoromethane 75-69-4 5 1 5 250 250
Acrolein 107-02-8 100 20 100 5,000 5,000
Acetone 67-64-1 20 10 20 1,000 1,000
Trichlorotrifluoroethane 76-13-1 5 1 5 250 250
lodomethane 74-88-4 1 250 250
Carbon disulfide 75-15-0 1 250 250
Methylene chloride 75-09-2 1 250 250
tert-Butyl alcohol 75-65-0 200 50 200 10,000 10,000
1,1-Dichloroethene 75-35-4 5 1 5 250 250
1,1-Dichloroethane 75-34-3 5 1 5 250 250
Trans-1,2-Dichloroethene 156-60-5 50 1.0 50 250 250
Acrylonitrile 107-13-1 100 20 100 5,000 5,000
Methyl fert-butyl ether MTBE) 1634-04-4 5 1 5 250 250
Hexane 110-54-3 5 1 5 250 250
cis-1,2-Dichloroethene 156-59-2 5 1 5 250 250
1,2-Dichloroethene (Total) 540-59-0 10 2 10 500 500
Tetrahydrofuran 109-99-9 20 5 20 1,000 1,000
Chloroform 67-66-3 5 1 5 250 250
1,2-Dichloroethane 107-06-2 5 1 5 250 250
Dibromomethane 74-95-3 5 1 5 250 250
2-Butanone 78-93-3 20 5 20 1,000 1,000
1,4-Dioxane 123-91-1 500 200 500 25,000 25,000
1,1,1-Trichloroethane 71-55-6 5 1 5 250 250
Carbon tetrachloride 56-23-5 5 1 5 250 250
Bromodichloromethane 75-27-4 5 1 5 250 250
1,2-Dichloropropane 78-87-5 5 1 5 250 250
cis-1,3-Dichloropropene 10061-01-5 5 1 5 250 250
Trichloroethene 79-01-6 5 1 5 250 250
Dibromochloromethane 124-48-1 5 1 5 250 250
1,2-Dibromoethane 106-93-4 5 1 5 250 250
1,2,3-Trichloropropane 96-18-4 5 1 5 250 250
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Table 1 - TestAmerica Reporting Limits

Reporting Limits'
Low Level . 82608/ ?gggﬁ
CAS 5 mL Water Low soil 5035
Compound Number pg/L 3 mig\jls ter ng'kg Soil Mecslcile vel

ug/kg we/k
1,1,2-Trichloroethane 79-00-5 5 1 5 250 250
Benzene 71-43-2 5 1 5 250 250
Ethylmethacrylate 97-63-2 5 1 5 250 250
Trans-1,3-Dichloropropene 10061-02-6 5 1 5 250 250
Bromoform 75-25-2 5 1 5 250 250

4-Methyl-2-pentanone 108-10-1 20 5 20 1000 1,000

2-Hexanone 591-78-6 20 5 20 1000 1,000
Tetrachloroethene 127-18-4 5 1 250 250
Toluene 108-88-3 5 1 250 250
1,1,2,2-Tetrachlorethane 79-34-5 5 1 250 250

2-Chloroethyl vinyl ether 110-75-8 N/A? N/A 50 1000 1,000
Vinyl acetate 108-05-4 10 2 10 500 500
Chlorobenzene 108-90-7 5 1 250 250
Ethylbenzene 100-41-4 5 1 250 250
Styrene 100-42-5 5 1 250 250
t-1,4-Dichloro-2-butene 110-57-6 5 1 5 250 250
m and p Xylenes 10 2 10 500 500
o-xylene 95-47-6 5.0 1 5 250 250
Total xylenes 1330-20-7 10 2 10 500 500
1,3-Dichlorobenzene 541-73-1 5 1 5 250 250
1,4-Dichlorobenzene 106-46-7 5 1 5 250 250
1,2-Dichlorobenzene 95-50-1 5 1 5 250 250
2,2-Dichloropropane 590-20-7 5 1 5 250 250
Bromochloromethane 74-97-5 5 1 5 250 250
1,1-Dichloropropene 563-58-6 5 1 5 250 250
Bromodichloromethane 75-27-4 5 1 5 250 250
1,2-Dichloropropane 78-87-5 5 1 5 250 250
1,3-Dichloropropane 142-28-9 5 1 5 250 250
Isopropylbenzene 98-82-8 5 1 5 250 250
Bromobenzene 108-86-1 5 1 5 250 250
n-Propylbenzene 103-65-1 5 1 5 250 250
2-Chlorotoluene 95-49-8 5 1 5 250 250
4-Chlorotoluene 106-43-4 5 1 5 250 250
1,3,5-Trimethylbenzene 108-67-8 5 1 5 250 250
Tert-Butylbenzene 98-06-6 5 1 5 250 250
1,2,4-Trimethylbenzene 95-63-6 5 1 5 250 250
Sec-butylbenzene 135-98-8 5 1 5 250 250
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Table 1 - TestAmerica Reporting Limits

Reporting Limits'
Low Level . 82608/ ?gggﬁ
CAS 5 mL Water Low soil 5035
Compound Number pg/L 3 mig\jls ter ng'kg Soil Mecslcile vel

ug/kg we/k
4-Isopropyltoluene 99-87-6 5 1 5 250 250
n-Butylbenzene 104-51-8 5 1 5 250 250
1,2,4-Trichlorobenzene 120-82-1 5 1 5 250 250
Napthalene 91-20-3 5 1 5 250 250
Hexachlorobutadiene 87-68-3 5 1 5 250 250
1,2,3-Trichlorobenzene 87-61-6 5 1 5 250 250
Acetonitrile 75-05-8 100 20 100 5000 500
Cyclohexane 110-82-7 10 1 10 500 500
Methyl Acetate 79-20-9 10 10 10 500 500
Methyl cyclohexane 108-87-2 10 1 10 500 500

Reporting limits listed for soil/sediment are based on wet weight. The reporting limits calculated by the laboratory for

soil/sediment, calculated on dry weight basis, will be higher.

*  2-Chloroethyl vinyl ether cannot be reliably recovered from acid preserved samples

Table 2 - TestAmerica Primary Standard Calibration Levels, S mL purge Solid

Calibration Level ug/kg

Compound Level 1 Level2 Level3 Level4 Level 5
1,2-Dichloroethane-d4 (Surrogate) 5 20 50 100 200
Toluene-d8 (Surrogate) 5 20 50 100 200
4-Bromofluorobenzene (Surrogate) 5 20 50 100 200
Dichlorodifluoromethane 5 20 50 100 200
Chloromethane 5 20 50 100 200
Bromomethane 5 20 50 100 200
Vinyl chloride 5 20 50 100 200
Chloroethane 5 20 50 100 200
Trichlorofluoromethane 5 20 50 100 200
Acrolein 50 200 500 1000 2000
Acetone 5 20 50 100 200
Trichlorotrifluoroethane 5 20 50 100 200
lodomethane 5 20 50 100 200
Carbon disulfide 5 20 50 100 200
Methylene chloride 5 20 50 100 200
tert-Butyl alcohol 100 400 1,000 2,000 4,000
1,1-Dichloroethene 5 20 50 100 200
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Table 2 - TestAmerica Primary Standard Calibration Levels, S mL purge Solid

Calibration Level ug/kg
Compound Level 1 Level 2 Level 3 Level4 Level 5
1,1-Dichloroethane 5 20 50 100 200
trans-1,2-Dichloroethene 5 20 50 100 200
Acrylonitrile 10 40 100 200 400
Methyl rert-butyl ether MTBE) 5 20 50 100 200
Hexane 5 20 50 100 200
cis-1,2-Dichloroethene 5 20 50 100 200
Tetrahydrofuran 5 20 50 100 200
Chloroform 5 20 50 100 200
1,2-Dichloroethane 5 20 50 100 200
Dibromomethane 5 20 50 100 200
2-Butanone 5 20 50 100 200
1,4-Dioxane 250 1000 2,500 5,000 10,000
1,1,1-Trichloroethane 5 20 50 100 200
Carbon tetrachloride 5 20 50 100 200
Bromodichloromethane 5 20 50 100 200
1,2-Dichloropropane 5 20 50 100 200
cis-1,3-Dichloropropene 5 20 50 100 200
Trichloroethene 5 20 50 100 200
Dibromochloromethane 5 20 50 100 200
1,2-Dibromoethane 5 20 50 100 200
1,2,3-Trichloropropane 5 20 50 100 200
Acetonitrile 50 200 500 1000 2000
1,1,2-Trichloroethane 5 20 50 100 200
Benzene 5 20 50 100 200
Ethylmethacrylate 5 20 50 100 200
trans-1,3-Dichloropropene 5 20 50 100 200
Bromoform 5 20 50 100 200
4-Methyl-2-pentanone 5 20 50 100 200
2-Hexanone 5 20 50 100 200
Tetrachloroethene 5 20 50 100 200
Toluene 5 20 50 100 200
1,1,2,2-Tetrachlorethane 5 20 50 100 200
2-Chloroethyl vinyl ether 10 40 100 200 400
Vinyl acetate 5 20 50 100 200
Chlorobenzene 5 20 50 100 200
Ethylbenzene 5 20 50 100 200
Styrene 5 20 50 100 200
t-1,4-Dichloro-2-butene 5 20 50 100 200
m and p Xylenes 10 40 100 200 400
o-xylene 5 20 50 100 200
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Table 2 - TestAmerica Primary Standard Calibration Levels, S mL purge Solid

Calibration Level ug/kg
Compound Level 1 Level 2 Level 3 Level4 Level 5
1,3-Dichlorobenzene 5 20 50 100 200
1,4-Dichlorobenzene 5 20 50 100 200
1,2-Dichlorobenzene 5 20 50 100 200
2,2-Dichloropropane 5 20 50 100 200
Bromochloromethane 5 20 50 100 200
1,1-Dichloropropene 5 20 50 100 200
Bromodichloromethane 5 20 50 100 200
1,2-Dichloropropane 5 20 50 100 200
1,3-Dichloropropane 5 20 50 100 200
Isopropylbenzene 5 20 50 100 200
Bromobenzene 5 20 50 100 200
n-Propylbenzene 5 20 50 100 200
2-Chlorotoluene 5 20 50 100 200
4-Chlorotoluene 5 20 50 100 200
1,3,5-Trimethylbenzene 5 20 50 100 200
tert-Butylbenzene 5 20 50 100 200
1,2,4-Trimethylbenzene 5 20 50 100 200
sec-butylbenzene 5 20 50 100 200
4-Isopropyltoluene 5 20 50 100 200
n-Butylbenzene 5 20 50 100 200
1,2,4-Trichlorobenzene 5 20 50 100 200
Napthalene 5 20 50 100 200
Hexachlorobutadiene 5 20 50 100 200
1,2,3-Trichlorobenzene 5 20 50 100 200
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Table 2A - TestAmerica Primary Standard Calibration Levels, Low Level '™

Calibration Level ug/L

Compound Levell Level2 Level3 Level4 Level5
Dibromofluoromethane (Surrogate) 1 5 10 20 40
1,2-Dichloroethane-d4 (Surrogate) 1 5 10 20 40
Toluene-d8 (Surrogate) 1 5 10 20 40
Bromotluorobenzene (Surrogate) 1 5 10 20 40
Dichlorodifluoromethane 1 5 10 20 40
Chloromethane 1 5 10 20 40
Vinyl Chloride 1 5 10 20 40
Bromomethane 1 5 10 20 40
Chloroethane 1 5 10 20 40
Trichlorofluoromethane 1 5 10 20 40
Acrolein 10 50 100 200 400
Acetone 2 10 20 40 80
1,1-Dichloroethene 1 5 10 20 40
Trichlorotrifluoroethane 1 5 10 20 40
lodomethane 1 5 10 20 40
Carbon Disulfide 1 5 10 20 40
Methylene Chloride 1 5 10 20 40
Acetonitrile 10 50 100 200 400
Acrylonitrile 2 10 20 40 80
Methyl tert-butyl ether 1 5 10 20 40
trans-1,2-Dichloroethene 1 5 10 20 40
Hexane 1 5 10 20 40
Vinyl acetate 1 5 10 20 40
1,1-Dichloroethane 1 5 10 20 40
tert-Butyl Alcohol 20 100 200 400 800
2-Butanone 2 10 20 40 80
cis-1,2-dichloroethene 1 5 10 20 40
2,2-Dichloropropane 1 5 10 20 40
Bromochloromethane 1 5 10 20 40
Chloroform 1 5 10 20 40
Tetrahydrofuran 1 5 10 20 40
1,1,1-Trichloroethane 1 5 10 20 40
1,1-Dichloropropene 1 5 10 20 40
Carbon Tetrachloride 1 5 10 20 40
1,2-Dichloroethane 1 5 10 20 40
Benzene 1 5 10 20 40
Trichloroethene 1 5 10 20 40
1,2-Dichloropropane 1 5 10 20 40
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Table 2A - TestAmerica Primary Standard Calibration Levels, Low Level '™

Calibration Level ug/L

Compound Levell Level2 Level3 Level4 Level 5
1,4-Dioxane 50 250 500 1000 2000
Dibromomethane 1 5 10 20 40
Bromodichloromethane 1 5 10 20 40
2-Chloroethyl vinyl ether 2 10 20 40 80
cis-1,3-Dichloropropene 1 5 10 20 40
4-Methyl-2-pentanone 2 10 20 40 80
Toluene 1 5 10 20 40
trans-1,3-Dichloropropene 1 5 10 20 40
Ethyl Methacrylate 1 5 10 20 40
1,1,2-Trichloroethane 1 5 10 20 40
1,3-Dichloropropane 1 5 10 20 40
Tetrachloroethene 1 5 10 20 40
2-Hexanone 2 10 20 40 80
Dibromochloromethane 1 5 10 20 40
1,2-Dibromoethane 1 5 10 20 40
Chlorobenzene 1 5 10 20 40
1,1,1,2-Tetrachloroethane 1 5 10 20 40
Ethylbenzene 1 5 10 20 40
m + p-Xylene 2 10 20 40 80
Xylene-o 1 5 10 20 40
Styrene 1 5 10 20 40
Bromoform 1 5 10 20 40
Isopropylbenzene 1 5 10 20 40
1,1,2,2-Tetrachloroethane 1 5 10 20 40
1,4-Dichloro-2-butene 1 5 10 20 40
1,2,3-Trichloropropane 1 5 10 20 40
Bromobenzene 1 5 10 20 40
n-Propylbenzene 1 5 10 20 40
2-Chlorotoluene 1 5 10 20 40
1,3,5-Trimethylbenzene 1 5 10 20 40
4-Chlorotoluene 1 5 10 20 40
tert-Butylbenzene 1 5 10 20 40
1,2,4-Trimethylbenzene 1 5 10 20 40
sec-Butylbenzene 1 5 10 20 40
4-Isopropyltoluene 1 5 10 20 40
1,3-Dichlorobenzene 1 5 10 20 40
1,4-Dichlorobenzene 1 5 10 20 40
n-Butylbenzene 1 5 10 20 40
1,2-Dichlorobenzene 1 5 10 20 40
1,2-Dibromo-3-chloropropane 1 5 10 20 40
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Table 2A - TestAmerica Primary Standard Calibration Levels, Low Level '™

Calibration Level ug/L
Compound Levell Level2 Level3 Level4 Level5
1,2,4-Trichlorobenzene 1 5 10 20 40
Hexachlorobutadiene 1 5 10 20 40
Naphthalene 1 5 10 20 40
1,2,3-Trichlorobenzene 1 5 10 20 40
Cyclohexane 1 5 10 20 40
Methyl Acetate 2 10 20 40 80
Methylcyclohexane 1 5 10 20 40
1,3,5-Trichlorobenzene 1 5 10 20 40

' 25 mL purge samples analyzed at 5 mL purge on more sensitive equipment.

Table 3 - TestAmerica Appendix IX Standard and Reporting Limits, S mL purge

Reporting Limits
Compound Niri:er 5 mL Water Igow Level Low Soil Medium Soil
ml purge

ng/L water /L ng’kg pg/mL
Allyl Chloride 107-05-1 10 2 10 500
Dichlorofluoromethane 75-43-4 10 2 10 500
Isopropyl ether 108-20-3 10 2 10 500
Chloroprene 126-99-8 5 2 5 250
n-Butanol 71-36-3 200 50 200 10,000
Propionitrile 107-12-0 20 4 20 1000
Methacrylonitrile 126-98-7 5 2 5 250
Isobutanol 78-83-1 200 50 200 10,000
Methyl methacrylate 80-62-6 5 2 5 250
1,1,1,2-Tetrachloroethane 630-20-6 5 1 5 250
1,2-Dibromo-3-chloropropane 96-12-8 10 2 10 500
Ethyl ether 60-29-7 10 2 10 500
Ethyl Acetate 141-78-6 20 4 20 1,000
2-Nitropropane 79-46-9 10 4 10 500
Cyclohexanone 108-94-1 50 20 50 2500
Isopropylbenzene 98-82-8 5 1 5 250
2-Methylnaphthalene (Michigan only) 91-57-6 NA 5 10 330
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Table 4
Recommended TestAmerica Appendix IX Standard Calibration Levels, ng/L
Compound Level 1 Level2 Level3 Leveld Level 5
Allyl Chloride 5 20 50 100 200
Dichlorofluoromethane 5 20 50 100 200
Isopropyl ether 5 20 50 100 200
Chloroprene 5 20 50 100 200
n-Butanol 100 400 1,000 2,000 4,000
Propionitrile 10 40 100 200 400
Methacrylonitrile 5 20 50 100 200
Isobutanol 100 400 1,000 2,000 4,000
Methyl methacrylate 5 20 50 100 200
1,1,1,2-Tetrachloroethane 5 20 50 100 200
1,2-Dibromo-3-chloropropane 10 40 100 200 400
Ethyl ether 5 20 50 100 200
Ethyl Acetate 10 40 100 200 400
2-Nitropropane 10 40 100 200 400
Cyclohexanone 50 200 500 1,000 2,000
2-Methylnaphthalene (Michigan only) 2 10 20 40 80
Ethyl tert-butyl ether 5 20 50 100 200
tert-Amyl methyl ether 5 20 50 100 200
1,2,3-Trimethylbenzene 5 20 50 100 200

Table 5 - Internal Standards

C d Standard Concentration Quantitation ion
ompount pg/mL (may vary per matrix)
Fluorobenzene 50 -250 96
Chlorobenzene-d5 50 -250 117
1,4-Dichlorobenzene-d4 50 -250 152
Notes:

1) Except for medium level soils, the surrogate and internal standards may be combined in
one solution.
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Table 6 - Surrogate Standards

Standard
Surrogate Compounds Concentration pg/mL
(may vary per matrix)
1,2-Dichloroethane-d, 50-250
Dibromofluoromethane (not 50250
required for Method 8260C)
Toluene-d; 50-250
4-Bromofluorobenzene 50-250

Notes:

1) Except for medium level soils, the surrogate and internal standards may
be combined in one solution.

2) Recovery limits for surrogates are g enerated from historical data and are
maintained by the QA Dept.

3) There is no corrective action for Dibromofluoromethane for Method 8260C.
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Table 7 - Matrix Spike / LCS Compounds

Standard

Compound Concentration
pg /mL

1,1,1-Trichloroethane 50 -250
1,1,2,2-Tetrachloroethane 50
1,1,2-Trichloro-1,2,2-trifluoroethane 50
1,1,2-Trichloroethane 50
1,1-Dichloroethane 50
1,1-Dichloroethene 50
1,1-Dichloropropene 50
1,2,3-Trichlorobenzene 50
1,2,3-Trichloropropane 50
1,2,4-Trichlorobenzene 50
1,2.4-Trimethylbenzene 50
1,2-Dibromo-3-chloropropane 50
1,2-Dibromoethane 50
1,2-Dichlorobenzene 50
1,2-Dichloroethane 50
1,2-Dichloroethene (total) 100
1,2-Dichloropropane 50
1,3,5-Trimethylbenzene 50
1,3-Dichlorobenzene 50
1,3-Dichloropropane 50
1,4-Dichlorobenzene 50
2,2-Dichloropropane 50
2-Butanone 50
2-Chloroethy! Vinyl Ether 100 — 500
2-Chlorotoluene 50
2-Hexanone 50
4-Chlorotoluene 50
4-Methyl-2-pentanone 50
Acetone 50
Acetonitrile 500 —2500
Acrolein 500
Acrylonitrile 100 — 500
Benzene 50
Bromobenzene 50
Bromochloromethane 50
Bromodichloromethane 50
Bromoform 50
Bromomethane 50
Carbon disulfide 50
Carbon tetrachloride 50
Chlorobenzene 50
Chloroethane 50
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Table 7 - Matrix Spike / LCS Compounds

Standard
Compound Concentration
pg /mL

Chloroform 50
Chloromethane 50
cis-1,2-Dichloroethene 50
cis-1,3-Dichloropropene 50
Cyclohexane 50
Dibromochloromethane 50
Dibromomethane 50
Dichlorodifluoromethane 50
Ethylbenzene 50
Hexachlorobutadiene 50
lodomethane 50
Isopropylbenzene 50
Isopropylether 50
Methyl acetate 50
Methyl tert-butyl ether (MTBE) 50
Methylcyclohexane 50
Methylene chloride 50
Naphthalene 50
n-Butylbenzene 50
n-Hexane (Ohio VAP only) 50
n-Propylbenzene 50
p-Isopropyltoluene 50
sec-Butylbenzene 50
Styrene 50
tert-Butylbenzene 50
Tetrachloroethene 50
Toluene 50
trans-1,2-Dichloroethene 50
trans-1,2-Dichloroethene 50
trans-1,3-Dichloropropene 50
Trichloroethene 50
Trichlorofluoromethane 50
Vinyl Acetate 50
Vinyl chloride 50
Xylenes (total) 150750

5 uL of the standard is added to the LCS or matrix spiked sample. This results in a concentration of each spike analyte in
the sample of 50ug/L for a S mL purge or 10 ug/L for a 25 mL purge.

Recovery and precision limits for LCS and MS/MSD are generated from historical data and are maintained by QA Dept.
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Table 8 - BFB Key Ion Abundance Criteria

Mass Ion Abundance Criteria
50 15% to 40% of Mass 95
75 30% to 60% of Mass 95
95 Base Peak, 100% Relative Abundance
96 5% to 9% of Mass 95
173 Less Than 2% of Mass 174
174 Greater Than 50% of Mass 95
175 5% to 9% of Mass 174
176 Greater Than 95%, But Less Than 101% of Mass 174
177 5% to 9% of Mass 176

Table 9 - SPCC Compounds and Minimum Response Factors for

Method 8260B
Compound Methods 8260B and 8260A Min. RF
Chloromethane 0.100
1,1-Dichloroethane 0.100
Bromoform 0.100
1,1,2,2-Tetrachlorcethane 0.300
Chlorobenzene 0.300
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Table 10 - Method 8260C. Recommended Minimum Relative Response
Factor Criteria for Initial and Continuing Calibration Verification
Volatile Compound Minimum Response Typical Response
Factor Factor
Dichlorodifluoromethane 0.100 0.327
Chloromethane 0.100 0.537
Vinyl chloride 0.100 0.451
Bromomethane 0.100 0.255
Chloroethane 0.100 0.254
Trichlorofluoromethane 0.100 0.426
1,1-Dichloroethene 0.100 0.313
1,1,2-Trichloro-1,2,2-trifluoroethane 0.100 0.302
Acetone 0.100 0.151
Carbon disulfide 0.100 1.163
Methyl Acetate 0.100 0.302
Methylene chloride 0.100 0.380
trans-1,2-Dichloroethene 0.100 0.351
cis-1,2-dichloroethene 0.100 0.376
Methyl tert-Butyl Ether 0.100 0.847
1,1-Dichloroethane 0.200 0.655
2-Butanone 0.100 0.216
Chloroform 0.200 0.557
1,1,1-Trichloroethane 0.100 0.442
Cyclohexane 0.100 0.579
Carbon tetrachloride 0.100 0.353
Benzene 0.500 1.368
1,2-Dichloroethane 0.100 0.443
Trichloroethene 0.200 0.338
Methylcyclohexane 0.100 0.501
1,2-Dichloropropane 0.100 0.382
Bromodichloromethane 0.200 0.424
cis-1,3-Dichloropropene 0.200 0.537
trans-1,3-Dichloropropene 0.100 0.515
4-Methyl-2-pentanone 0.100 0.363
Toluene 0.400 1.577
1,1,2-Trichloroethane 0.100 0.518
Tetrachloroethene 0.200 0.606
2-Hexanone 0.100 0.536
Dibromochloromethane 0.100 0.652
Styrene 0.300 1.916
Bromoform 0.100 0.413
Isopropylbenzene 0.100 2.271
1,1,2,2-Tetrachloroethane 0.300 0.782
1,3-Dichlorobenzene 0.600 1.408
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Table 10 - Method 8260C: Recommended Minimum Relative Response
Factor Criteria for Initial and Continuing Calibration Verification (cont’d)

Volatile Compound Minimum Response Typical Response
Factor Factor
1,4-Dichlorobenzene 0.500 1.427
1,2-Dichlorobenzene 0.400 1.332
1,2-Dibromo-3-chloropropane 0.050 0.129
1,2,4-Trichlorobenzene 0.200 0.806

Table 11 - CCC Compounds for Method 8260B

C d Max. %RSD from Initial Max. %D for continuing
ompoun Calibration calibration
Vinyl Chloride 30 20
1,1-Dichloroethene 30 20
Chloroform 30 20
1,2-Dichloropropane 30 20
Toluene 30 20
Ethylbenzene 30 20
n-Hexane (Ohio VAP only) 30 20
Table 12 - Characteristic Ions
Compound Primary* Secondary Tertiary
1,2-Dichloroethane-d, (Surrogate) 65 102
Dichlorodifluoromethane 85 87 50,101,103
Chloromethane 50 52 49
Vinyl chloride 62 64 61
Bromomethane 94 96 79
Chloroethane 64 66 49
Trichlorofluoromethane 101 103 66
1,1-Dichloroethene 96 61 98
Acrolein 56 55 58
lodomethane 142 127 141
Carbon disulfide 76 78
Trichlorotrifluoroethane 151 101 153
Acetone 43 58
Methylene chloride 84 49 51,86
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Table 12 - Characteristic Ions

Compound Primary* Secondary Tertiary
tert-Butyl alcohol 59 74
trans-1,2-Dichloroethene 96 61 98
Acrylonitrile 53 52 51
Methyl rert butyl ether 73

Hexane 57 43

1,1-Dichloroethane 63 65 83
cis-1,2-Dichloroethene 96 61 98
2-Butanone 43 T2H*

Tetrahydrofuran 42 71

Chloroform 83 85 47
1,2-Dichloroethane 62 64 98
Dibromomethane 93 174 95,172,176
1,4-Dioxane 88 58

Vinyl acetate 43 86

1,1,1-Trichloroethane 97 99 117
Carbon tetrachloride 117 119 121
Benzene 78 52 77
Trichloroethene 130 95 97,132
1,2-Dichloropropane 63 65 41
Bromodichloromethane 83 85 129
2-Chloroethyl vinyl ether 63 65 106
cis-1,3-Dichloropropene 75 77 39
trans-1,3-Dichloropropene 75 77 39
1,1,2-Trichloroethane 97 83 85,99
Chlorodibromomethane 129 127 131
Bromoform 173 171 175,252
1,2,3-Trichloropropane 75 110 77, 112,97
Toluene-d; (Surrogate) 98 70 100
4-Bromofluorobenzene (Surrogate) 95 174 176
Toluene 91 92 65
4-Methyl-2-pentanone 43 58 57,100
Tetrachloroethene 164 166 131
Ethyl methacrylate 69 41 99, 86, 114
2-Hexanone 43 58 57,100
Chlorobenzene 112 114 77
Ethylbenzene 106 91

Xylenes 106 91

Styrene 104 103 78, 51,77
Dichlorobenzene (all isomers) 146 148 111
trans 1,4-Dichloro-2-butene 53 75 89,77, 124
1,1,2,2-Tetrachloroethane 83 85 131,133
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Table 12 - Characteristic Ions

Compound Primary* Secondary Tertiary
Allyl Chloride 76 41 78
Acetonitrile 40 41
Dichlorofluoromethane 67 69
Isopropyl ether 87 59 45
Chloroprene 53 88 90
n-Butanol 56 41 42
Propionitrile 54 52 55
Methacrylonitrile 41 67 52
Isobutanol 41 43 74
Methyl methacrylate 41 69 100
1,1,1,2-Tetrachloroethane 131 133 119
1,2-Dibromo-3-chloropropane 157 155 75
Ethyl ether 59 74
Ethyl Acetate 43 88 61
2-Nitropropane 41 43 46
Cyclohexanone 55 42 98
Isopropylbenzene 105 120
Cyclohexane 56 69 84
Methyl Acetate 43 74
Methyl cyclohexane 83 55 98

* The primary ion must be used for quantitation unless interferences are present, in which case a
secondary ion may be used.

** m/z 43 may be used for quantitation of 2-Butanone, but m/z 72 must be present for positive
identification.
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1. SCOPE AND APPLICATION

1.1 This method is based upon SW846 8270C and 8270D, and is applicable to the determination of the
concentration of semivolatile organic compounds in extracts prepared from solid and aqueous
matrices. Direct injection of a sample may be used in limited applications. Refer to Tables 1 and 2
for the list of compounds applicable for this method. Note that the compounds are listed in
approximate retention time order. Additional compounds may be amenable to this method. If non-
standard analytes are required, they must be validated by the procedures described in Section 13
before sample analysis.

1.2 The following compounds may require special treatment when being determined by this method:

¢ Benzidine can be subject to oxidative losses during solvent concentration and exhibits poor
chromatography. Neutral extraction should be performed if this compound is expected.

¢ Hexachiorocyclopentadiene is subject to thermal decomposition in the inlet of the gas
chromatograph, chemical reaction in acetone solution, and photochemical decomposition.

¢ N-Nitrosodiphenylamine decomposes in the gas chromatographic inlet and cannot be
distinguished from diphenylamine.

¢ Pentachlorophenol, 2 4-dinitrophenol, 4-nitrophenol, 4,6-dinitro-2-methylphenol, 4-chloro-3-
methylphenol, benzoic acid, 2-nitroaniline, 3-nitroaniline, 4-chloroaniline, and benzyl alcohol
are subject to erratic chromatographic behavior, especially if the GC system is contaminated
with high boiling material.

¢ Hexachiorophene is not amenable to analysis by this method.

¢ 3-Methylphenol cannot be separated from 4-methyiphenol by the conditions specified in this
method.

1.3 The standard reporting limit of this method for determining an individual compound is approximately
0.33 mg/kg (wet weight) for soil/sediment samples, 1 - 200 mg/kg for wastes (dependent on matrix
and method of preparation), and 10 ug/L for groundwater samples. Some compounds have higher
reporting limits. Refer to Tables 1 and 2 for specific reporting limits. Reporting limits will be
proportionately higher for sample extracts that require dilution.

2. SUMMARY OF METHOD

2.1 Aqueous samples are extracted with methylene chioride using a separatory funnel and/or a
continuous extractor. Solid samples are extracted with methylene chloride / acetone using
sonication, or soxhlet. The extract is dried, concentrated to a final volume of 2 mL for waters and
soils, and analyzed by GC/MS. Extraction procedures are detailed in SOPs NC-OP-037, NC-OP-
038, NC-OP-039, NC-OP-040, and NC-OP-042.

22 The semivolatile compounds are introduced into the GC/MS by injecting the sample extracted into
a gas chromatograph equipped with a narrow-bore fused silica capillary column. The GC column is
temperature-programmedto separate the analytes, which are then detected with a mass
spectrometer (MS) connected to the gas chromatograph.

2.3 Analytes eluted from the capillary column are introduced into the mass spectrometer via a jet
separator or a direct connection. ldentification of target analytes is accomplished by comparing
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their mass spectra with the electron impact spectra of authentic standards. Quantitation is
accomplished by comparing the response of a major {(quantitation_ion relative to an internal
standard using an appropriate calibration curve for the intended application.

3. DEFINITIONS

3.1

Refer to the TestAmerica Canton Quality Assurance Manual (QAM), current version, for definitions
of terms used in this document or to the Glossary of Acronyms at the end of this document in
Appendix A.

4. INTERFERENCES

41

42

43

44

45

Method interferences may be caused by contaminants in solvents, reagents, glassware, and other
processing apparatus that lead to discrete artifacts. All of these materials must be routinely
demonstrated to be free from interferences under conditions of the analysis by running laboratory
method blanks as described in the Quality Control section. Raw GC/MS data from all blanks,
samples, and spikes must be evaluated for interferences. If interference is detected, it is
necessary to determine if the source of interference is in the preparation and/or cleanup of the
samples; then take corrective action to eliminate the problem.

The use of high purity reagents, solvents, and gases helps to minimize interference problems.

Matrix interferences may be caused by contaminants that are co-extracted from the sample. The
extent of matrix interferences will vary considerably from source to source, depending upon the
nature of the sample.

Contamination by carryover can occur whenever high-level and low-level samples are sequentially
analyzed. To reduce carryover, the sample syringe must be rinsed with solvent between samples.
Whenever an unusually concentrated sample is encountered, it must be followed by the analysis of
solvent to check for cross contamination.

Phthalate contamination is commonly observed in this analysis and its occurrence must be
carefully evaluated as an indicator of a contamination problem in the sample preparation step of the
analysis.

5. SAFETY PRECAUTIONS

5.1

52

53

54

Employees must abide by the policies and procedures in the Corporate Environmental Health and
Safety Manual, the Facility Addendum to the Corporate EH&S Manual, and this document.

Eye protection that protects against splash, laboratory coat, and appropriate gloves must be worn
while samples, standards, solvents and reagents are being handied. Disposable gloves that have
become contaminated must be removed and discarded; other gloves must be cleaned
immediately.

Chemicals that have been classified as carcinogens, or potential carcinogens, under OSHA
include Benzo(a)anthracene, benzidine, 3,3'-dichlorobenzidine, benzo(a)pyrene,
dibenzo(a,h)anthracene, and n-nitrosodimethylamine.

The following is a list of the materials used in this method, which have a serious or significant
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hazard rating. NOTE: This list does not include all materials used in the method. The
table contains a summary of the primary hazards listed in the MSDS for each of the
materials listed in the table. A complete list of materials used in the method can be found in
the Reagents and Standards section. Employees must review the information in the MSDS for
each material before using it for the first time or when there are major changes to the MSDS.

Material Hazards Exposure Signs and symptoms of exposure
(1) Limit (2)
Methylen | Carcinoge | 25 ppm-TWA | Causes irritation to respiratory tract. Has a strong
e Chioride | n narcotic effect with symptoms of mental confusion, light-
Irritant 125 ppm- headedness, fatigue, nausea, vomiting and headache.
STEL Causes irritation, redness and pain to the skin and eyes.

Prolonged contact can cause burns. Liquid degreases
the skin. May be absorbed through skin.

1 — Always add acid to water to prevent violent reactions.

2 — Exposure limit refers to the OSHA regulatory exposure limit.

55 It is recommended that analysts break up work tasks to avoid repetitive motion tasks, such as
opening a large number of vials or containers in one time period.

5.6 Exposure to chemicals must be maintained as low as reasonably achievable. All samples with
stickers that read “Caution/Use Hood!” must be opened in the hood. Contact the EH&S
Coordinator if this is not possible. Solvent and waste containers must be kept closed unless
transfers are being made.

57 The preparation of standards and reagents must be conducted in a fume hood with the sash closed
as far as the operation will permit.

5.8 It is recommended that neat standards be purchased only as a last resort. The preparation of
standards from neat materials and reagents must be conducted in a fume hood with the sash
closed as far as the operations will permit.

59 Standards in solution may be diluted in the open laboratory when syringes and the like are utilized.

5.10 Al work must be stopped in the event of a known or potential compromise to the heaith and safety
of a TestAmerica Canton associate. The situation must be reported immediately to a Laboratory

Supervisorand the EH&S Coordinator.

EQUIPMENT AND SUPPLIES

6.1 Gas Chromatograph/Mass Spectrometer System: An analytical system complete with a
temperature-programmable gas chromatograph suitable for split/splitiess injection and all required
accessories, including syringes, analytical columns, and gases. The capillary column must be
directly coupled to the source.

6.2 Column: 20m x 0.18mm ID, 0.36um film thickness silicon-coated fused-silica capillary column (J &
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W Scientific DB-5.625 or equivalent) Alternate columns are acceptable if they provide acceptable
performance.

NOTE: For PAHs determined by Large Volume Injection, a 30m x 0.25 mm ID, 0.5 36um film
thickness fused silica capillary column (Zebron or equivalent) is used.

Mass Spectrometer: Capable of scanning from 35 to 500 AMU every one second or less, using 70
volts (nominal) electron energy in the electron impact ionization mode. The mass spectrometer
must be capable of producing a mass spectrum for decafluorotriphenyiphosphine (DF TPP) that
meets all of the criteria in Table 4 when the GC/MS tuning standard is injected through the GC.

GC/MS Interface: Any GC-to-MS interface that gives acceptable calibration points and achieves
acceptable tuning performance criteria may be used.

Data System: A computer system must be interfaced to the mass spectrometer. The system
must allow the continuous acquisition and storage on machine-readable media of all mass spectra
obtained throughout the duration of the chromatographic program. The computer must have
software that can search any GC/MS data file for ions of a specific mass and that can plot such
ion abundances versus time or scan number. This type of plot is defined as the Extracted lon
Current Profile (EICP). Software must also be available that allows integrating the abundances in
any EICP between specified time or scan-number limits. The most recent version of the EPA/NIH
Mass Spectral Library is recommended.

Syringes: 5 yL and 10 uL Hamilton Laboratory grade syringes or equivalent.

Carrier gas: Ultra high purity helium.

Autosampler vials, inserts, and caps

REAGENTS AND STANDARDS

7.1

7.2

7.3

A minimum five-point calibration curve is prepared. The standard preparation information is detailed
in the standards and reagents module in LIMS. If a quadratic regression is used, six points must
be analyzed for the calibration curve. The low point must be at or below the reporting limit. Refer to
Table 10 for typical calibration levels for all analytes. Other calibration levels may be used,
depending on instrument capability, but the low standard must support the reporting limit and the
high standard defines the range of the calibration. For Ohio VAP work, the low standard must be
at, or below, the reporting limit.

An Internal Standard solution is prepared by diluting a purchased standard. The standard
preparation information is detailed in the standards and reagents module in LIMS. Compounds in
the .S. Mix are acenaphthene-d10, chrysene-d12, 1,4-dichiorobenzene-d4, naphthalene-d8,
perylene-d12, and phenanthrene-d10.

Surrogate Standard Spiking Solution: Prepare as indicated in the preparative methods.
Preparation information is detailed in the standards and reagents module in LIMS for the Organic
Prep group. See appropriate preparation SOP. Surrogate compounds and levels are listed in
Table 9.
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7.4 GC/MS Tuning Standard: A methylene chloride solution containing  decafluorotriphenyiphosphine
(DFTPP)is prepared. The standard preparation information is detailed in the standards and
reagents module in LIMS. Pentachiorophenol, benzidine, and DDT, must also be included in the
Tuning Standard. All components are at 25 ug/mL.

7.5 The standards listed in Sections 7.1 to 7.4 must be refrigerated at < 6°C when not in use.
Refrigeration at -10°C to -20°C may be used if it can be demonstrated that analytes do not fall out
of solution at this temperature. The standards must be replaced at least once a year. Additional
information can be found in SOP NC-QA-017.

8. SAMPLE PRESERVATION AND STORAGE

8.1 Sample extracts are stored at 4 + 2°C. Samples and extracts must be stored in suitable glass
containers with Teflon®-lined caps. (Extracts will be stored for 30 days after invoicing.)

8.2 Water samples are extracted within seven days of sampling, and the extracts are analyzed within
40 days of extraction. Solids, sludges, and organic liquids are extracted within 14 days of
sampling and the extracts are analyzed within 40 days of extraction.

9. QUALITY CONTROL

9.1 Initial Demonstration of Capability

9.1.1 For the standard analyte list, the initial demonstration and method detection limit (MDL)
studies described in Section 13 must be acceptable before analysis of samples may begin.

9.1.2 For non-standard analytes, an MDL study must be performed and calibration curve
generated before analyzing any samples, unless lesser requirements are previously agreed
to with the client. In any event, the minimum initial demonstration required is analysis of an
extracted standard at the reporting limit and a single point calibration. For DoD projects, the
initial demonstration must include an MDL study analysis of the LCS replicates and a
minimum of five-point calibration.

9.2 Control Limits
9.2.1 In-house historical control limits must be determined for surrogates, matrix spikes, and
laboratory control samples (LCS). These limits must be determined periodically. Control

limits are established by the laboratory as described in SOP NC-QA-018. Control limits are
easily accessible via LIMs

9.2.2 If samples are diluted, the surrogate and matrix spike recoveries must be reported with a
flag. For DoD projects, all surrogates must be within control limits.

9.2.3 All surrogate, LCS, and MS recoveries must be entered into LIMS so that accurate historical
control limits can be generated.

9.2.4 Refer to the QC Program document (QA-003) for further details of control limits.

Company Confidential & Proprietary



9.3

94

EPA-R5-2016-005983 Outlook0000623

SOP No. NC-MS-018,Rev 3
Effective Date: 04/25/13
Page 9 of 56

Batch - The batch is a set of up to 20 samples of the same matrix processed using the same
procedures and reagents within the same time period. The Quality Control batch must contain a
matrix spike / spike duplicate (MS/MSD), a Laboratory Control Sample (LCS), and a method blank
(MB). Batches are defined at the sample preparation stage. Batches must be kept together
through the whole analytical process to the extent possible, but it is not mandatory to analyze
prepared extracts on the same instrument or in the same sequence. Refer to the TestAmerica
Canton QC Program document (QA-003) for further details of the batch definition.

Method Blank

9.4.1 A method blank is prepared and analyzed with each batch of samples. The method blank
consists of reagent water for aqueous samples and sodium sulfate for soil samples
Surrogates are added and the method blank is carried through the entire analytical
procedure. The method blank must not contain any analyte of interest at or above the
reporting limit (except common lab contaminants, see below). Any method blank
contamination above the reporting limit must be less than 1/10 of the measured
concentration of any sample in the associated preparation batch. Refer to SOP NC-QA-016
for DoD requirements.

9.4.1.1 If the analyte is a common laboratory contaminant the data may be reported with
qualifiers if the concentration of the analyte is less than five times the RL. Such
action must be taken in consultation with the client.

9.4.1.2 Re-analysis of any samples with reportable concentrations of analytes found in the
method blank is required unless other actions are agreed with the client.

9.4.1.3 If there is no target analyte greater than the RL in the samples associated with an
unacceptable method blank the data may be reported with qualifiers. Such action
should be taken in consulitation with the client. NOTE: For Ohio VAP work, there
can be no target analyte greater than the RL in the method blank All samples
associated with an unacceptable method blank must be re-extracted and re-
analyzed. The exceptions are as follows: (a) insufficient sample for re-extraction/re-
digestion, (b) expired holding times, or (c) the analytes detected in the Method
Blank are non-detect in the associated samples.

9.4.2 The method blank must have acceptable surrogate recoveries. If surrogate recoveries are
not acceptable, the data must be evaluated to determine if the method blank has served the
purpose of demonstrating that the analysis is free of contamination. If surrogate recoveries
are low and there are reportable analytes in the associated samples, re-extraction of the
method blank and affected samples will normally be required. Consultation with the client
must
take place. For Ohio VAP samples, all analytes must meet criteria or the samples must be
re-extracted if sufficient volume of sample remains.

9.4.3 If re-analysis of the batch is not possible due to limited sample volume or other constraints,
the method blank is reported, all associated samples are flagged with a "B", and appropriate
comments must be made in a narrative to provide further documentation.

9.4.4 Refer to the TestAmerica Canton QC Program document (QA-003) for further details of the
corrective actions.
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9.5 Laboratory Control Sample (LCS)

9.5.1

952

953

A laboratory control sample (LCS) is prepared and analyzed with every batch of samples.
All control analytes must be within established control limits. The LCS is spiked with the
compounds listed in Table 6 uniess specified by a client or agency.

If any control analyte in the LCS is outside the laboratory established historical control

limits, corrective action must occur. All non-controlling compounds must attain a recovery of
10% or greater if the compound is on the client’s list. Corrective action may include re-
extraction and re-analysis of the batch. For Ohio VAP samples, all analytes must meet
criteria or the samples must be re-extracted if sufficient volume of sample remains.

9.5.2.1 If the batch is not re-extracted and re-analyzed, the reasons for accepting the batch
must be clearly presented in the project records and the report. (An example of
acceptable reasons for not re-analyzing might be that the matrix spike (MS) and
matrix spike duplicate (MSD) are acceptable, and sample surrogate recoveriesare
good, demonstrating that the problem was confined to the LCS).

9.5.2.2 If re-extraction and re-analysis of the batch is not possible due to limited sample
volume or other constraints, the LCS is reported, all associated samples are
flagged, and appropriate comments are made in a narrative to provide further
documentation.

9.5.2.3 The LCS must have acceptable surrogate recoveries. If surrogate recoveries are
low, re-extraction of the LCS and affected samples will normally be required.
Consultation with the client should take place. For Ohio VAP samples, all analytes
must meet criteria or the samples must be re-extracted. The exceptions are as
follows: (a) insufficient sample for re-extraction/re-digestion, (b) expired holding
times, or {c) the LCS is biased high and the samples are non-detect for those
analytes.

Ongoing monitoring of the LCS over time provides evidence that the laboratory is performing
the method within accepted QC guidelines for accuracy and precision.

9.6 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

9.6.1

A matrix spike/matrix spike duplicate (MS/MSD) is prepared and analyzed with every batch
of samples. The MS/MSD is spiked with the same subset of analytes as the LCS (see Table
6). Compare the percent recovery and relative percent difference (RPD) to that in the
laboratory specific historically-generated limits.

9.6.1.1 If the recovery for any component is outside QC limits for both the matrix spike /
spike duplicate and the LCS the laboratory is out of control and corrective action
must be taken. For client specific samples, corrective action may include re-
preparation and re-analysis of the batch.

9.6.1.2 The matrix spike / matrix spike duplicate must be analyzed at the same dilution as
the un-spiked sample, even if the matrix spike compounds will be diluted out.
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9.7 Surrogates

9.7.1 Every sample, method blank and QC sample is spiked with surrogate standards. Surrogate
spike recoveries must be evaluated by determining whether the concentration (measured as
percent recovery) falls within the required recovery limits. The compounds routinely included
in the surrogate spiking solution, along with recommended standard concentrations, are
listed in Table 9.

9.7.2 If any surrogates are outside limits, the following corrective actions must take place (except
for dilutions):

9.7.2.1 Check all calculations for error.
9.7.2.2 Ensure that instrument performance is acceptable.

9.7.2.3 Recalculate the data and/or re-analyze the extract if either of the above checks
reveals a problem.

9.7.2.3.1lt is only necessary to re-prepare/ re-analyze a sample once to
demonstrate that poor surrogate recovery is due to matrix effect, uniess the
analyst believes that the repeated out of control results are not due to
matrix effect.

Note: If all associated QC meets criteria (method blank (LCS)), up to one
surrogate per fraction may be outside of acceptance criteria , as long as the
recovery is greater than 10%. Note: For Ohio VAP and DoD sampiles, all
surrogates must be within acceptance criteria. The exceptions for Ohio
VAP are as follows: (a) insufficient sample for re-extraction, or (b) the
surrogates are biased high and the samples are non-detect.

9.7.3 If the sample with surrogate recoveries outside the recovery limits was a sample used for a
MS/MSD and the surrogate recoveries in the MS/MSD are also outside of the control limits,
then the sample, the M8, and the MSD do not require re-analysis as this phenomenon
would indicate a possible matrix problem.

9.7.4 If the sample is re-analyzed and the surrogate recoveries in the re-analysis are acceptable,
then the problem was within the analyst's control and only the re-analyzed data must be
reported (uniess the re-analysis was outside holding times, in which case, reporting both
sets of results may be appropriate).

9.7.5 If the re-analysis does confirm the original resuits, the original analysis is reported and the
data flagged as estimated due to matrix effect.

9.8 Nonconformance and Corrective Action

9.8.1 Any deviations from QC procedures must be documented as a nonconformance with
applicable cause and corrective action.
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10. CALIBRATIONAND STANDARDIZATION

10.1

10.2

10.3

104

Summary

10.1.1 The instrument is tuned for DFTPP, calibrated initially with a minimum five-point calibration

curve, and verified each 12-hour shift with one or more continuing calibration standard(s).
Recommended instrument conditions are listed in Table 3.

10.1.2 For DoD work, refer to SOP NC-QA-016 for specific details.

All standards and extracts are allowed to warm to room temperature before injecting.

Instrument Tuning

10.3.1

10.3.2

10.3.3

At the beginning of every 12-hour shift when analyses are to be performed, the GC/MS
system must be checked to see if acceptable performance criteria (Table 4) are achieved
for DFTPP (decafluorotriphenyiphosphine).

Inject the GC/MS tuning standard (Section 7.4) into the GC/MS system. Obtain
background-corrected mass spectra of DFTPP and confirm that all the key m/z criteria in
Table 4 are achieved. I[f all the criteria are not achieved, the analyst must retune the mass
spectrometer and repeat the test until all criteria are achieved. The performance criteria
must be achieved before any samples, blanks, or standards are analyzed.

The GC/MS tuning standard must also be used to evaluate the inertness of the
chromatographic system. The tailing factor for benzidine must be less than 3.0. The
tailing factor for pentachlorophenol must be less than 5. For Method 8270D, benzidine
and pentachlorochlorophenol should be present at their normal responses, and should not
exceed a tailing factor of 2. DDT must be included in the tuning standard, and its
breakdown must be < 20%. Refer to Section 12 for the appropriate calculations.

NOTE: Breakdown and trailing factor are not applicable for LVI PAHs.

Initial Calibration

104.1

104.2

104.3

Internal Standard Calibration Procedure. Internal standards are listed in Table 5. Use the
base peak m/z as the primary m/z for quantitation of the standards. [f interferences are
noted, use one of the next two most intense masses for quantitation.

Compounds should be assigned to the IS with the closest retention time. Refer to Table
11 for internal standard corresponding analytes.

Prepare calibration standards at a minimum of five concentration levels for each parameter
of interest. Six standards must be used for a quadratic least squares calibration. Add the
internal standard mixture to resuit in 2 ng on column. (For example, 5 uL of 80ppm IS mix
is added to 100 uL of extract. This results in 4 ng; but only 0.5 uL is injected, resulting in
a final on column amount of 2 ng.). The concentration ranges of all analytes are listed in
Table 10. For Ohio VAP work, the low standard must be at or below the reporting limit.
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For LVI PAH analysis, 5 uL of 8 ppm [S mix is added to 100 uL of extract. The calibration
standards are diluted by a 10x factor, however 10x more is injected (5 uL injected rather
than the normal 0.5 uL), keeping the calibration concentration the same as the non-LVI
PAHSs.

Analyze each calibration standard and tabulate the area of the primary characteristic m/z
against concentration for each compound and internal standard. Table 5 lists the analytes
and characteristic ions analyzed in the laboratory. Calculate response factors (RF),
average response factors, and the percent RSD of the response factors for each
compound using the equations in Section 12. For Method 8270C, verify that the SPCC
and CCC criteria in Sections 10.4.5 and 10.4.7 are met. No sample analysis must be
performed unless these criteria are met.

System Performance Check Compounds (SPCCs) (Method 8270C). The minimum
average RF for semivolatiie SPCCs is 0.050. [f the minimum response factors are not met,
the system must be evaluated and corrective action must be taken before sample analysis
begins. Some possible problems are standard mixture degradation, injection port inlet
contamination, contamination at the front end of the analytical column, and active sites in
the column or chromatographic system. This check must be met before analysis begins.
SPCC Compounds:

N-nitroso-di-n-propylamine

Hexachlorocyclopentadiene

2,4-Dinitrophenol

4-Nitrophenol

Initial Calibration Criteria for Method 8270D

10.4.7.1 The RSD should be less than 20% for each analyte. For analytes that fail, use
linear or quadratic curve with 0.99 correlation coefficient.

NOTE: If compliance with Method 8270C is required, the RSD limit is 15%.

10.4.7.2 No more than 10% of compounds can fail the 20%/0.99 correlation
requirement.

10.4.7.3 If more than 10% of analytes fail both 20% RSD and 0.99 correlation, then
recalibration is necessary.

10.4.7.4 Any individual analyte that fails both 20% RSD and 0.99 correlation must have
any positive result flagged as estimated and will be noted in the narrative.

10.4.7.5 For any analyte non-detect associated with a calibration that fails the 20%
RSD/0.99 correlation/minimum response factor criteria, there must be a
demonstration of adequate sensitivity at the quantitation limit.

10.4.7.6 Minimum response factor should be met, especially for the low level standard.
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10.4.7.7 Any individual analyte that fails the minimum response factor set in the SOP
must have a demonstration of sensitivity in the analytical batch to report non-
detects. The demonstration of sensitivity is analysis of a low level CCV (at or
below the reporting limit). The criterion for a passing LLCCV is detection only,
and a passing LLCCV allows non-detects to be reported without flagging. The
low level CCV would normally be analyzed immediately after the mid-level CCV.
In general, Table 4 in the method should be used as guidance in setting
minimum response factors in the SOP; but the RFs may be modified if
appropriate (for example, if especially low-level analysis is performed).

10.4.7.8 For Method 8270D, the minimum response factors are listed in Table 12.

Calibration Check Compounds (CCCs) (Method 8270C). The %RSD of the response
factors for each CCC in the initial calibration must be less than 30% for the initial
calibration to be considered valid. This criterion must be met before sample analysis
begins. Problems similar to those listed under SPCCs could affect this criterion.

10.4.8.1 If none of the CCCs are required analytes, project-specific calibration
specifications must be agreed with the client.

10.4.8.2 CCC Compounds

Phenol

Acenaphthene
1,4-Dichlorobenzene
N-nitrosodiphenylamine
2-Nitrophenol
Pentachiorophenol
2,4-Dichlorophenol
Fluoranthene
Hexachlorobutadiene
Di-n-octylphthalate
4-Chloro-3-methylphenol
Benzo(a)pyrene
2,4,6-Trichlorophenol

10.4.8.3 Continuing Calibration Criteria for Method 8270D
10.4.8.3.1At least 80% of analytes must have a %D less than or equal to 20%.
10.4.8.3.2Minimum response factors must be evaluated.
If the software in use is capable of routinely reporting curve coefficients for data validation
purposes, and the necessary calibration reports can be generated, then the analyst must
evaluate analytes with %RSD > 15% for calibration on a curve. [f it appears that

substantially better accuracy would be obtained using quantitation from a curve, then the
appropriate curve with no forced intercept must be used for quantitation.

10.4.9.1 [f an analyte in the initial calibration is > 15%, then calibration on a curve must
be used. Quadratic curve fits must be used if the compound has historically
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exhibited a nonlinear response. The analyst must consider instrument
maintenance to improve the linearity of response. Use of 1/Concentration’
weighting is recommended to improve the accuracy of quantitation at the low
end of the curve. If Relative Standard Error (RSE) is used to evaluate the curve,
it must be better than 15%. If the % RSD is >15%, the analyst may drop the
low or high points in the ICAL, as long as a minimum of five points are
maintained and the quantitation range is adjusted accordingly. If the % RSD is
still >15%, a quadratic or linear curve must be used. The coefficient of
determination () must be > 0.990. If the coefficient of determination is < 0.990,
then any hits for these compounds must be flagged as estimated. If a curveis
not linear for any compound that is found in a sample, the result must be
flagged as estimated. Linear is defined as <15% RS8D or a coefficient of
determination of 0.990.

Note: For Method 8270D, analytes using the linear calibration fit should have
the read back concentration of the low level standard evaluated. The read back
concentration should be within 30% of the true value. Any sample detects for
analytes that fail the read back criterion and are using a linear calibration must
be flagged as estimated, or described in the narrative.

Note: For Ohio VAP work, the low standard must be at or below the reporting
limit.

Note: Several components do not respond well by this method (poor linearity).
These compounds are indene, benzoic acid, benzaldehyde, caprolactam, 1,3,5
Trinitrobenzene, dinoseb, benzidine, alpha alpha-dimethy! phenethylamine,
acrylamide, 4-Nitroquinoline-toxide, famphur, benzenethiol, kepone, and 2 4-
Toluenediamine. If these compounds are requested by a client and hits are
found, resuits will be flagged as estimation. Sensitivity as demonstrated by the
low standard is sufficient to substantiate a non-detect.

10.4.9.1 If time remains in the 12-hour period initiated by the DFTPP injection before the
initial calibration, samples must be analyzed. Otherwise, proceed to continuing
calibration.

10.4.9.2 Quantitation is performed using the calibration curve or average response factor
from the initial curve.

10.5 Initial Calibration Verification (ICV)

10.5.1 Calibration accuracy is verified by analyzing a second source standard (ICV) immediately
after the initial calibration. The recovery CCC compounds must be < 20%. The recovery
for non-CCC compounds must be < 50% with an allowance of up to six compounds >50%.

10.5.2 For Method 8270D, the suggested acceptance limit is 70-130% for all analytes.

10.6  Continuing Calibration
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At the start of each 12-hour period, analyze a GC/MS tuning standard. The injection of
DFTPP must result in a mass spectrum for DFTPP which mesets the criteria given in Table
4,

Following a successful DFTPP analysis the continuing calibration standard(s) are
analyzed. The standards must contain all semivolatile analytes, including all required
surrogates. A mid-level calibration standard is used for the continuing calibration.

For Method 8270C, the following criteria must be met for the continuing calibration to be
acceptable:

¢ The SPCC compounds must have a response factor of > 0.05.

¢ The percent difference or drift of the CCC compounds from the initial calibration must
be < 20% (see Section 12 for calculations). In addition, the percent difference
or drift of all analytes must be < 50%, with allowance for up to four compounds to be
greater than 50%.

¢ Theinternal standard response must be within 50-200% of the response in the mid
level of the initial calibration.

e The internal standard retention times must be within 30 seconds of the retention times
in the mid-level of the initial calibration.

Note_ There are no internal standard criteria for samples. Criteria are only for
continuing and initial calibrations.

Note; Ohio VAP requires that any sample with internal standard outliers be
re-analyzed undiluted unless a matrix effect is observed. If there is no matrix
interference, the sample must be re-analyzed at the original dilution. If the internal
standard is within criteria, report the second analysis. If the internal standard is still
outside of criteria, the sample must be diluted until the internal standard meets
criteria. Multiple runs may be required. The criteria for acceptance are between 50%
and 200% of the same internal standard in continuing calibration.

10.6.3.1. If none of the CCCs are required analytes, project specific calibration
specifications must be agreed with the client.

10.6.3.2. For Method 8270D, any sample non-detects for an analyte that fails the SOP
criteria low, must have a low level CCV (CCV at the RL) in the batch as a
sensitivity demonstration. The criterion for a passing LLCCV is detection only,
and a passing LLCCV allows non-detect samples to be reported without

flagging.

Once the above criteria have been met, sample analysis will begin. Initial calibration
average RFs (or the calibration curve) will be used for sample quantitation, not the
continuing calibration RFs. Analysis will proceed until 12 hours from the injection of the
DFTPP have passed. (A sample injected less than 12 hours after the DFTPP is
acceptable.)
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Sample Preparation

11.1.1 Samples are prepared following SOP NC-OP-037, NC-OP-038, NC-OP-039, or NC-OP-
040.

11.1.2 For DoD work, refer to SOP NC-QA-016 for specific details.

Sample Analysis Procedure

11.2.1

11.2.2

11.2.3

11.24

11.2.5

11.2.6

11.2.7

11.2.8

Dilutions

Calibrate the instrument as described in Section 10. Depending on the target
compounds required by the client, it may be necessary to use more than one calibration
standard.

Analyze all samples using the same instrument conditions as the preceding continuing
calibration standard.

Add internal standard to the extract to result in 2 ng injected on column. Mix thoroughly
before injection into the instrument. For LVI PAHSs, the addition should resuit in 0.2 ng
injected on column.

Inject the sample extract into the GC/MS system using the same injection technique as
used for the standards.

The data system will determine the concentration of each analyte in the extract using
calculations equivalent to those in Section 12. Quantitation is based on the initial
calibration, not the continuing calibration.

Identified compounds are reviewed for proper integration. Manual integrations are
performed if necessary and are documented by the analyst or automatically by the data
system. Chromatograms before and after manual integration are required by many
programs. Additional information on manual integration can be found in SOP
CA-Q-S-002.

Target compounds identified by the data system are evaluated using the criteria listed in
Section 12.1.

Library searches of peaks present in the chromatogram that are not target compounds
(Tentatively Identified Compounds, TIC) must be performed if required by the client.
They are evaluated using the criteria in Section 12.3.

If the response for any compound exceeds the working range of the GC/MS system, a

dilution of the extract is prepared and analyzed. An appropriate dilution must be in the
upper haif of the calibration range. Samples must be screened to determine the
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appropriate dilution for the initial run. [f the initial diluted run has no hits or hits below 20%
of the calibration range and the matrix allows for analysis at a lesser dilution, the sample
must be re-analyzed at a dilution targeted to bring the largest hit above 50% of the
calibration range.

11.3.2 Guidance for Dilutions Due to Matrix

11.3.2.1 If the sample is initially run at a dilution and the baseline rise is less than the
height of the internal standards, or if individual non-target peaks are less than
two times the height of the internal standards, the sample should be re-
analyzed at a more concentrated dilution. This requirement is approximate and
subject to analyst judgment. For example, samples containing organic acids
must be analyzed at a higher dilution to avoid destroying the column.

11.3.3 Reporting Dilutions

11.3.3.1  The most concentrated dilution with target compounds within the calibration
range will be reported. Other dilutions will only be reported at client request.

114  Perform all qualitative and quantitative measurements. When the extracts are not being used for
analyses, refrigerate them at 4 +2°C protected from light in screw cap vials equipped with
unpierced Teflon®-lined septa.

11.5  Retention Time Criteria for Samples

11.5.1 If the retention time for any internal standard changes by more than 0.5 minutes from the
last continuing calibration standard, the chromatographic system must be inspected for
malfunctions and corrected. Re-analysis of samples analyzed while the system was
malfunctioning is required.

11.5.2 If the retention time of any internal standard in any sample varies by more than 0.1 minute
from the preceding continuing calibration standard, the data must be carefully evaluated to
ensure no analytes have shifted outside their retention time windows.

11.6  Procedural Variations

11.6.1  One-time procedural variations are allowed only if deemed necessary in the professional
judgment of supervision to accommodate variation in sample matrix, chemistry, sample
size, or other parameters. Any variation in procedure must be completely documented
using a Nonconformance Memo and approved by a Technical Specialist. The
Nonconformance Memo must be filed in the project file. Any unauthorized deviations from
this procedure must also be documented as a non-conformance with a cause and
corrective action described.

11.7 Troubleshooting Guide
11.7.1 Daily Instrument Maintenance
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11.7.1.1 In addition to the checks listed in the instrument maintenance schedule in the
TestAmerica Canton Quality Assurance Manual (QAM), current version, the
following daily maintenance must be performed.

11.7.1.1.1 Clip column as necessary.

11.7.1.1.2 Install new or cleaned injection port liner as necessary.
11.7.1.1.3 Install new septum as necessary.

11.7.1.1.4 Perform auto-tune.

11.7.2 Major Maintenance

11.7.2.1 A new initial calibration is necessary following major maintenance. Major
maintenance includes changing the column, cleaning the source, and replacing
the muitiplier. Refer to the manufacturer's manual for specific guidance.

12. DATA ANALYSIS AND CALCULATIONS

12.1 Qualitative Identification

12.1.1  An analyte is identified by retention time and by comparison of the sample mass spectrum
with the mass spectrum of a standard of the suspected compound (standard reference
spectrum). Mass spectra for standard reference may be obtained on the user's GC/MS by
analysis of the calibration standards or from the NBS library. Two criteria must be
satisfied to verify identification: (1) elution of sample component at the same GC retention
time as the standard component; and (2) correspondence of the sample component and
the standard component characteristic ions. (Note: Care must be taken to ensure that
spectral distortion due to co-elution is evaluated.)

12.1.1.1  The sample component retention time must compare to within £ 0.2 min. of the
retention time of the standard component. For reference, the standard must be
run within the same 12 hours as the sample.

12.1.1.2 Al ions present in the standard mass spectra at a relative intensity greater than
10% (most abundant ion in the spectrum equals 100%) must be present in the
sample spectrum.

12.1.1.3 The characteristic ions of a compound must maximize in the same scan or
within one scan of each other.

12.1.1.4 The relative intensities of ions must agree to within £30% between the standard
and sample spectra. (Example: For an ion with an abundance of 50% in the
standard spectra, the corresponding sample abundance must be
between 20% and 80%.)

12.1.2 If a compound cannot be verified by all the above criteria, but in the technical judgment of
the analyst the identification is correct, the analyst must report that identification and
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proceed with quantitation.

Mass chromatogram searches

12.2.1 Certain compounds are unstable in the calibration standard and cannot be calibrated in the
normal way. In particular, the compound hexachiorophene (CAS 70-30-4) falls into this
category, and is required for Appendix IX analysis. For this analyte, a mass
chromatogram search is made.

12.2.1.1 Hexachlorophene

12.2.1.1.1 Display the mass chromatograms for mass 196 and mass 198 for
the region of the chromatogram from at least 2 minutes before
chrysene-d12 to at least 4 minutes after chrysene-d12. If peaks for
both ions coincide, then the analyst evaluates the spectrum for the
presence of hexachlorophene. No quantitation is possible.

For samples containing components not associated with the calibration standards, a library search
may be made for the purpose of tentative identification. The necessity to perform this type of
identification must be determined by the type of analyses being conducted or by client request.
Computer-generated library search routines must not use normalization routines that would
misrepresent the library or unknown spectra when compared to each other. Only after visual
comparison of sample spectra with the nearest library searches will the mass spectral
interpretation specialist assign a tentative identification. Guidelines for making tentative
identification are:

12.3.1 Relative intensities of major ions in the reference spectrum (ions >10% of the most
abundant ion) must be present in the sample spectrum.

12.3.2 The relative intensities of the major ions must agree within £20%. (Example: For an ion
with an abundance of 50% in the standard spectrum, the corresponding sample ion
abundance must be between 30%and 70%.)

12.3.3 Molecular ions present in the reference spectrum must be present in the sample
spectrum.

12.3.4 lons present in the sample spectrum, but not in the reference spectrum, must be reviewed
for possible background contamination or presence of co-eluting compounds.

12.3.5 lons present in the reference spectrum, but not in the sample spectrum, should be
reviewed for possible subtraction from the sample spectrum because of background
contamination or co-eluting peaks. Data system library reduction programs can
sometimes create these discrepancies.

12.3.6 Automatic background subtraction can severely distort spectra from samples with
unresolved hydrocarbons.

12.3.7 Note: For water samples, the TIC searches begin with compounds eluting after the first

surrogate (2-Fluorophenol). For solid samples, the TIC searches begin with compounds
eluting after the Aldol Condensation Product. Any compounds eluting before these
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analytes are considered volatile analytes are reported in the volatile analysis. A possible
exception to this general rule would be if an early eluting compound were the reason for a
sample dilution.

12.3.8 If a client requests 10 TICs, the laboratory supplies a minimum of 10. For a request of 20
TICS, the laboratory would supply a minimum of 20--assuming that number of compounds
was available.

124  Anyone evaluating data is trained to know how to handle isomers with identical mass spectra and
close elution times. These include:

Dichlorobenzenes
Methylphenols
Trichlorophenols
Phenanthrene, anthracene
Fluoranthene, pyrene
Benzo(b) and (k)fluoranthene
Chrysene, benzo{a)anthracene

Extra precautions concerning these compounds are to more closely scrutinize retention time vs.
the calibration standard and also to check that all isomers have distinct retention times.

A second category of problem compounds would be the poor responders or compounds that
chromatograph poorly. Included in this category would be:

Benzoic acid
Chioroanilines
Nitroanilines
2,4-Dinitrophenol
4-Nitrophenol
Pentachiorophenol
3,3'-Dichlorobenzidine
Benzyl alcohol

4 6-Dinitro-2methylphenol

Manually checking the integrations would be appropriate for these compounds.
12.5  Calculations

12.5.1 Percent Relative Standard Deviation for Initial Calibration
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%RSD = % x 100

RF = Mean of RFs from intial caibration for a compound

SD = Standard deviation of RFs from initial calibration for a compound,

x (RFi - RF)
& v
RFi = RF for each of the calibration levels
N = Number of RF values

12.5.2 Continuing calibration percent drift

Cactual - Cfound

actual

% Drift = x 100%

Caeniat = Known concentration in standard

Cruma = Measured concentration using selected quantitation method

12.5.3 Concentration in the extract

The concentration of each identified analyte and surrogate in the extract is calculated from
the linear or quadratic curve fitted to the initial calibration points, or from the average RF of
the initial calibration.

12.5.3.1 Average Response Factor
If the average of all the %RSDs of the response factors in the initial calibration is

< 15%, the average response factor from the initial calibration may be used for
quantitation.
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12.5.3.2 Linearfit

Rx is
Cex:A'*‘Bﬂ

is

Concentration in extract, ug/mL

Where: o =
R = Response for analyte
C. = Concentration of internal standard
A = Intercept
B = Slope

12.5.3.3 Quadratic fit

Ris

is

. » 2
o A+B[Rxc,s)+ C[Rxc,s ]

Where: C = Curvature

12.5.4 The concentration in the sample is then calculated.

12.5.4.1 Aqueous Caiculation
. Ce: Vi
Concentration, pg/L = % i

Where: V, = Volume of total extract, uL, taking into account
dilutions (i.e., a 1-to-10 dilution of a 1 Ml extract
will mean V, = 10,000 pL. If half the base/neutral
extract and half the acid extract are combined, V, =
2,000.)
Volume of water extracted (mL)

V, =
12.5.5 Sediment/Soil, Sludge (on a dry-weight basis) and Waste (normally on a wet-weight basis

. CEX%
Concentration, g /kg=
HE T Kg WD

Weight of sample extracted or diluted in grams
(100 - % moisture in sample)/100, for a dry weight

Where: W,
basis or one for a wet weight basis

D
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MS/MSD percent recovery calculation.

12.6
. . Ssz— S
Matrix Spike Recovery = % x 100%
A
Where: Sgr = Spike sample resuit
Sk = Sample resuit
Sp = Concentrationequivalent of spike added
12.7  Relative % Difference calculation for the MS/MSD
MSr— MSD
= - = 100
1/2( MSr + MSDr)
Where: RPD = Relative percent difference
MSkr = Matrix spike result
MSDr = Matrix spike duplicate resuit

12.8  Relative response factor caiculation

A xCis
RF =
A isCx
Where: A, = Area of the characteristic ion for the compound being measured

Area of the characteristic ion for the specific internal standard
= Concentration of the compound being measured (ug/L)
= Concentration of the specific internal standard (ug/L)

Ai s
Cy
Cis
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12.9  Calculation of TICs: The calculation of TICs) is identical to the above calculations with the
following exceptions:

A, = Area of the total ion chromatogram for the compound being measured

A, = Area of the total ion chromatogram for the nearest internal standard without
interference

RF =1

12.10 Percent DDT breakdown

DDEarea + DDDarea
DDTarea + DDEarea + DDarea

% DDT breakdown =

The total ion current areas are used for this calculation

12.11 Additional equations and calculations are listed in the following SOPs: Calibration Curves
(General), CA-Q-8-005, and Selection of Calibration Points, CA-T-P-002

13. METHOD PERFORMANCE

13.1 Method Detection Limit

13.1.1 Each laboratory must generate a valid method detection limit for each analyte of interest.
The MDL must be below the reporting limit for each analyte. The procedure for
determination of the method detection limit is given in 40 CFR Part 136, Appendix B, and
further defined in Policy CA-Q-S-006 and SOP NC-QA-021.

13.2 Initial Demonstration

13.2.1 Each laboratory must make an initial demonstration of capability for each individual
method. Demonstration of capability for both soil and water matrices is required. This
requires analysis of Laboratory Control Samples (LCS) containing all of the standard
analytes for the method. For some tests, it may be necessary to use more than one QC
check mix to cover all analytes of interest.

13.2.1.1 Four aliquots of the LCS are analyzed using the same procedures used to
analyze samples, including sample preparation.

13.2.1.2 Calculate the average recovery and standard deviation of the recovery for each
analyte of interest.

13.2.1.3 If any analyte does not meet the LCS acceptance criteria the test must be
repeated. Only those analytes that did not meet criteria in the first test need to
be evaluated. Repeated failure for any analyte indicates the need for the
laboratory to evaluate the analytical procedure and take corrective action.
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Training Qualification

13.3.1 The Group/Team Leader has the responsibility to ensure this procedure is performed by an
analyst who has been properly trained in its use and has the required experience.

13.3.2 Method validation information (where applicable) in the form of laboratory demonstrations of
capabilities is maintained for this method in the laboratory QA files.

14. POLLUTION PREVENTION

14.1

This section is not applicable to this procedure.

15. WASTE MANAGEMENT

15.1

15.2

15.3

All waste will be disposed of in accordance with Federal, State and Local laws and regulations.
Where reasonably feasible, technological changes have been implemented to minimize the
potential for pollution of the environment. Employees will abide by this method and the policies in
Section 13 of the Corporate Environmental Health and Safety Manual (CW-E-M-001) for “Waste
Management and Pollution Prevention.”

Laboratory personnel assigned to perform hazardous waste disposal procedures must have a
working knowledge of the established procedures and practices of TestAmerica. They must have
training on the hazardous waste disposal practices upon initial assignment to these tasks,
followed by annual refresher training.

Waste Streams Produced by the Method

15.3.1 Vials containing sample extracts: These vials are placed in the vial waste located in the
GC/MS laboratory.

16. REFERENCES

16.1 References

16.1.1 SW846, Test Methods for Evaluating Solid Waste, Third Edition, Update [l October 1994,
Semivolatile Organic Compounds by Gas Chromatography/Mass Spectrometry (GC/MS):
Capillary Column Technique, Method 8270C

16.1.2 J. W. Eichelberger, L. E. Harris, and W. L. Budde, "Reference Compoundto Calibrate lon
Abundance Measurement in Gas Chromatography/Mass Spectrometry," Analytical
Chemistry, 47, 995 (1975)

16.1.3 TestAmerica Canion Quality Assurance Manual (QAM). current version

16.1.4 TestAmerica Corporate Environmental Health and Safety Manual, CW-E-M-001, and
TestAmerica Canton Facility Addendum and Contingency Plan, current version

16.1.5 Corporate Quality Management Plan (COMP). current version

Company Confidential & Proprietary



16.1.6 Revision History

EPA-R5-2016-005983 Outlook0000623

SOP No. NC-MS-018,Rev 3
Effective Date: 04/25/13
Page 27 of 56

Historical File:

Revision 2.1: 01/25/99

Revision 0: 05/28/08 (NC-MS-018)

(formerly CORP-MS-0001NC)

Revision 2.2: 03/27/00

Revision 1: 12/16/08

Revision 2.3: 02/15/01

Revision 2: 10/26/10

Revision 2.4: 05/29/01

Revision 2.5: 04/25/02

Revision 2.6: 08/15/02

Revision 2.7: 11/12/02

Revision 2.8: 01/23/03

Revision 2.9: 06/18/03

Revision 2.10: 02/24/04

Revision 2.11: 02/03/06

Revision 2.12: 03/01/07

16.2 Associated SOPs and policies, current version

16.2.1 QA Policy, QA-003

16.2.2 Statistical Evaluation of Data and Development of Control Charts, NC-QA-018

16.2.3 Method Detection Limits and Instrument Detection Limits, NC-CQA-021 and

CA-Q-8-006

16.2.4 Supplemental Practices for DoD Project Work, NC-QA-016

16.2.5 Standard and Reagents, NC-QA-017

16.2.6 Acceptable Manual Integration Practices, CA-Q-S-002

16.2.7 Calibration Curves (General), CA-Q-5-005

16.2.8 Section of Calibration Points, CA-T-P-002

17. MISCELLANEOUS

17.1 Modifications from Reference Method

17.1.1 A retention time window of 0.2 minutes is used for all components, since some data
systems do not have the capability of using the relative retention time units specified in the

reference method.

17.1.2 The quantitation and qualifier ions from compounds have been changed from those
recommended in SW-846 in order to improve the reliability of qualitative identification.
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17.2  Tables and Appendices
TABLE 1: TestAmerica Canton Standard Reporting Limits
Analytes CAS Water, ug/L | Soil, yg’kg | TCLP, mg/L
Number
1,1-Biphenyl 92-52-4 1 50
1,2,4-Trichlorobenzene 120-82-1 1 50
1,2-Dichlorobenzene 95-50-1 1 50
1,3-Dichlorobenzene 541-73-1 1 50
1,4-Dichlorobenzene 106-46-7 1 50 0.004
1-Methyl Naphthalene 90-12-0 0.2 6.67
2,2’-oxybis(1-chloropropane)’ 108-60-1 1 100
2,4 5-Trichlorophenol 95-954 5 150 0.02
2,4 ,6-Trichlorophenol 88-06-2 5 150 0.02
2,4-Dichlorophenol 120-83-2 2 150
2,4-Dimethylphenol 105-67-9 2 150
2,4-Dinitrophenol 51-28-5 5 330
2,4-Dinitrotoluene 121-14-2 5 200 0.02
2,6-Dinitrotoluene 606-20-2 5 200
2-Chloronaphthalene 91-58-7 1 50
2-Chlorophenol 95-57-8 1 50
2-Methylnaphthalene 91-57-6 0.2 6.67
2-Methylphenol 95-48-7 1 200
2-Nitroaniline 88-74-4 2 200
2-Nitrophenol 88-75-5 2 50
3,3'-Dichlorobenzidine 91-94-1 5 100
3-Nitroaniline 99-09-2 2 200
3 & 4 Methylphenol 15831-10-4 2 400 0.04
4 6-Dinitro-2methylphenol 534-52-1 5 150
4-Bromopheny! phenyl ether 101-55-3 2 50
4-Chloro-3-methylphenol 59-50-7 2 150
4-Chloroaniline 106-47-8 2 150
4-Chlorophenyl phenyi ether 7005-72-3 2 50
4-Nitroaniline 100-01-6 2 200
4-Nitrophenol 100-02-7 5 330
Acenaphthene 83-32-9 0.2 6.67
Acenaphthylene 208-96-8 0.2 6.67
Aniline 62-53-3 5 330
Anthracene 120-12-7 0.2 6.67
Atrazine 1912-24-9 1 200
Azobenzene 103-33-3 10 330
Benzaldehyde 100-52-7 1 100
Benzenethiol 108-98-5 10 330
Benzidine 92-87-5 5 660
Benzo(a)anthracene 56-55-3 0.2 6.67
Benzo(a)pyrene 50-32-8 0.2 6.67
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TABLE 1: TestAmerica Canton Standard Reporting Limits
Analytes CAS Water, ug/L | Soil, yg’kg | TCLP, mg/L
Number
Benzo(b)fluoranthene 205-99-2 0.2 6.67
Benzo(g,h,i)perylene 191-24-2 0.2 6.67
Benzo(k)fluoranthene 207-08-9 0.2 6.67
Benzoic acid 65-85-0 25 660
Benzy! alcohol 100-51-6 5 330
Bis{2-chloroethoxy)methane 111-91-1 1 100
Bis{2-chioroethyl)ether 111-44-4 1 100
Bis{2-ethylhexyl)phthalate 117-81-7 2 50
Butyl benzyl phthalate 85-68-7 1 50
Caprolactam 105-60-2 5 330
Carbazole 86-74-8 1 50
Chrysene 218-01-9 0.2 6.67
Dibenz(a,h)anthracene 53-70-3 0.2 6.67
Dibenzofuran 132-64-9 1 50
Diethylphthalate 84-66-2 1 50
Dimethyl phthalate 131-11-3 1 50
Di-n-buty! phthalate 84-74-2 1 50
Di-n-octylphthalate 117-84-0 1 50
Fluoranthene 206-44-0 0.2 6.67
Fluorene 86-73-7 0.2 6.67
Hexachlorobenzene 118-74-1 0.2 6.67 0.02
Hexachlorobutadiene 87-68-3 1 50 0.02
Hexachlorocyclopentadiene 77-47-4 10 330 0.05
Hexachloroethane 67-72-1 1 50
Indene 95-13-6 5 330
Indeno(1,2,3-cd)pyrene 193-39-5 0.2 6.67
Isophorone 78-59-1 1 50
Naphthalene 91-20-3 0.2 6.67
Nitrobenzene 98-95-3 1 100 0.004
N-nitrosodimethylamine 62-75-9 1 100
N-Nitroso-di-n-propylamine 621-64-7 1 50
N-Nitrosodiphenylamine 86-30-6 1 50
Pentachiorophenol 87-86-5 5 150 0.04
Phenanthrene 85-01-8 0.2 6.67
Phenol 108-95-2 1 50
Pyrene 129-00-0 0.2 6.67
Pyridine 110-86-1 1 100 0.02
Quinoline 91-22-5 5 330
1,2,4,5-Tetrachlorobenzene 95-94-3 1 100
1,3,5-Trinitrocbenzene 99-354 5 1600
1,3-Dinitrobenzene 99-65-0 2 330
1,4-Naphthoquinone 130-154 50 330
1-Naphthylamine 134-32-7 2 330
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TABLE 1: TestAmerica Canton Standard Reporting Limits
Analytes CAS Water, ug/L | Soil, yg’kg | TCLP, mg/L
Number
2,3,4 6-Tetrachlorophenol 58-90-2 10 100
2,6-Dichlorophenol 87-65-0 5 150
2-Acetylaminofluorene 53-96-3 10 330
2-Naphthylamine 91-59-8 2 200
2-Picoline 109-06-8 5 330
2-secbutyl-4,6-dinitrophenol 88-85-7 2 330
(Dinoseb2)
3,3'-Dimethylbenzidine 119-93-7 5 330
3-Methylcholanthrene 56-49-5 5 200
4-Aminobiphenyi 92-67-1 5 330
4-Nitroquinoline-toxide 56-57-5 5 330
5-Nitro-o-toluidine 99-55-8 2 330
7,12- 57-97-6 2 330
Dimethylbenz(a)anthracene
a,a-Dimethyl-phenethylamine 122-09-8 5 660
Acetophenone 08-86-2 1 100
Aramite 140-57-8 5 330
Diallate” 2303-164 10 330
Dibenz(a,j)acridine 224-42-0 5 330
Dimethoate 60-51-5 2 330
Disulfoton 298-04-4 2 330
Ethyl methanesulfonate 62-50-0 2 330
Famphur 52-85-7 10 3300
Hexachloropropene 1888-71-7 5 0.02
Isosafrole 120-58-1 5 330
Methapyrilene 91-80-5 2 330
Methyl methanesulfonate 66-27-3 2 330
N-Nitrosodiethylamine 55-18-5 2 100
n-Nitrosodi-n-butylamine 924-16-3 2 100
N-Nitrosomethylethylamine 10595-95-6 2 100
N-Nitrosomorpholine 59-89-2 2 330
N-Nitrosopiperidine 100-75-4 2 330
N-Nitrosopyrrolidine 930-55-2 2 50
0,0,0-Triethyl-Phosphorothioate 126-68-1 2 330
o-Toluidine 95-53-4 2 330
p-(Dimethylamino)azobenzene 60-11-7 2 330
p-Chlorobenzilate 510-15-6 2 330
Pentachlorobenzene 608-93-5 2 100
Pentachloroethane 76-01-7 20 330
Pentachloronitrobenzene 82-68-8 2 330
Phenacetin 62-44-2 2 330
Phorate 298-02-2 2 330
p-Phenylenediamine 106-50-3 40 660
Pronamide 23950-58-5 2 330
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TABLE 1: TestAmerica Canton Standard Reporting Limits

Analytes CAS Water, ug/L | Soil, yg’kg | TCLP, mg/L
Number

Safrole 94-59-7 2 330
Sulfotepp 3689-24-5 5 330
Thionazin 297-97-2 2 330
1,3-Dinitrobenzene 99-65-0 2 330
1,4-Dinitrobenzene 100-25-4 2 100
1,2-Dinitrobenzene 528-29-0 1 50 0.05
4 4’-Methylenebis(2- 101-14-4 2 0.05
chloroaniline)
Diphenylamine 122-39-4 1 100 0.05
1,2-Diphenylhydrazine 122-66-7 1 50 0.05

1 2 2'oxybis(1- chloropropane) was formerly known as bis(2-chloroisopropyl)ether.
Skinner List Compound

Hexachlorophene is a required analyte for Appendix IX. This compound is not stable, and therefore not included in the
calibration standard. The characteristic ions for hexachlorophene are searched for in the chromatogram (see Section 12.2.1).

Diphenylamine is a required compound for Appendix IX. N-nifrosodiphenylamine decomposes in the injection port to form
diphenylamine. Therefore, these two compounds cannot be distinguished. Diphenylamine is not included in the calibration
standard.
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TABLE 1-A: TestAmerica Canton Standard Reporting Limits for LVI PAH
Analytes CAS Water, ug/L | Soil, yg/kg | TCLP, mg/L
Number
1,1-Biphenyl 95-52-4 1 50 0.01
1-Methyinaphthalene 90-12-120 0.2 6.67 0.05
2-Chloronaphthalene 91-58-7 1 50 0.05
2-Methylnaphthalene 91-57-6 0.2 6.67 0.05
Acenaphthylene 208-96-8 0.2 6.67 0.05
Acenaphthene 83-32-9 0.2 6.67 0.05
Anthracene 120-12-7 0.2 6.67 0.05
Benzo(a)anthracene 56-55-3 0.2 6.67 0.05
Benzo(b)fluoranthene 205-99-2 0.2 6.67 0.05
Benzo(k)fluoranthene 207-08-9 0.2 6.67 0.05
Benzo(a)pyrene 50-32-8 0.2 6.67 0.05
Benzo(g,h,l)perylene 191-24-2 0.2 6.67 0.05
Chrysene 218-01-9 0.2 6.67 0.05
Dibenzofuran 132-64-9 1 50 0.05
Dibenz(a,h)Anthracene 53-70-3 0.2 6.67 0.05
Fluoranthene 206-44-0 0.2 6.67 0.05
Fluorene 86-73-7 0.2 6.67 0.05
Hexachlorobenzene 118-74-1 0.2 6.67 0.02
Ideno(1,2,3-cd)pyrene 193-39-5 0.2 6.67 0.05
Phenanthrene 85-01-8 0.2 6.67 0.05
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TABLE 2: TestAmerica Canton Michigan Program’
Michigan Reporting Limits
Semivolatile CAS Number Low
Aq}j‘;ﬁ“ Soil/Sediment

pnglkg
Acenaphthene 83-329 5 330
Acenaphthylene 208-96-8 5 330
Acetophenone 08-86-2 5 330
Anthracene 120-12-7 5 330
Atrzine 1912-24-9 5 330
Benzaldehyde 100-52-7 10 330
Benzo(a)anthracene 56-55-3 1 330
Benzo(a)pyrene 50-32-8 2 330
Benzo(b)fluoranthene 205-99-2 2 330
Benzo(g,h,i)perylene 191-24-2 5 330
Benzo(Kk)fluoranthene 207-08-9 5 330
1,17-Biphenyl 92-52-4 10 330
4-Bromophenyiphenyl ehter 101-55-3 5 330
Butylbenzylphthalate 85-68-7 5 330
di-n-Butylphthalate 84-74-2 5 330
Caprolactam 105-60-2 10 330
Carbazole 86-74-8 10 330
4-Chloroaniline 106-47-8 20 1700
bis(2-Chloroethoxy)methane 111-91-1 5 330
bis(2-Chloroethyl)ether 111-44-4 4 330
bis{(2-Chloroisopropyl)ether 108-60-1 5 330
4-Chloro-3-Methylphenol 59-50-7 5 330
2-Chloronaphthalene 91-58-7 5 330
2-Chlorophenol 95-57-8 5 330
4-Chlorophenyl phenyi ether 7005-72-3 5 330
Chrysene 218-01-9 5 330
Dibenz(a,h)anthracene 53-70-3 2 330
Dibenzofuran 132-64-9 5 330
3,3’-Dichlorobenzidine 91-94-1 4 2000
2,4-Dichlorophenol 120-83-2 10 330
Diethylphthalate 84-66-2 5 330
2-4-Dimethylphenol 105-67-9 5 330
Dimethyiphthalate 131-11-3 5 330
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Michigan Reporting Limits
Semivolatile CAS Number Aqueous Low Soil/Sediment

pall nalkg
4 6-Dinitro-Zmethylphenol 534-52-1 20 1700
2,4-Dinitrophenol 51-28-5 20 1700
2,4-Dinitrotoluene 121-14-2 5 330
2,6-Dinitrotoluene 606-20-2 5 330
bis(2-Ethylhexylhphthalate 117-81-7 5 330
Fluoranthene 206-44-0 5 330
Fluorene 86-73-7 5 330
Hexachlorobenzene 118-74-1 5 330
Hexachlorobutadiene 87-68-3 5 330
Hexachlorocyclopentadiene 77-47-4 5 330
Hexachloroethane 67-72-1 5 330
Indeno(1,2,3-cd)pyrene 193-39-5 2 330
Isophorone 78-59-1 5 330
2-Methylnapthalene 91-57-6 5 330
2-Methylphenol 95-48-7 5 330
4-Methylphenol 106-44-5 5 330
Naphthalene 91-20-3 5 330
2-Nitroaniline 88-74-4 20 1700
3-Nitroaniline 99-09-2 20 1700
4-Nitroaniline 100-01-6 20 1700
Nitrobenzene 95-95-3 4 330
2-Nitrophenol 88-75-5 5 330
4-Nitrophenol 100-02-7 20 1700
N-Nitroso-di-n-propylamine 621-64-7 5 330
N-Nitrosodiphenylamine 62-75-9 5 330
(diphenylamine)
di-n-Octylphthalate 117-84-0 5 330
Pentachiorophenol 87-86-5 20 800
Phenanthrene 85-01-8 5 330
Phenol 108-95-2 5 330
Pyrene 129-00-0 5 330
2,4 5-Trichlorophenol 95-954 5 330
2,4 6-Trichlorophenol 88-06-2 4 330

" Reporting Limits are only for samples performed under the Michigan program.
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TABLE 3: Suggested Instrument Conditions

Mass Range 35-500 amu

Scan Time <1 second/scan

60°C for 1 minutes, 50°C for 1 minute

Initial Column Temperature/Hold Time for LV

60 - 320°C at 35°C/min for 3 min

Column Temperature Program 50 - 320°C at 35°C/min for 3 min for LVI

320°C (until at least one minute after

Final Column Temperature/Hold Time benzo(g,h ijperylene has eluted)

Injector Temperature 250 - 300°C
TransferLine Temperature 250 - 300°C

According to manufacturer's
Source Temperature o

Specifications
Injector Grob-type, split / splitless
Sample Volume 0.5 yl, or 5.0 ul for LVI
CarrierGas Helium at 30 cm/sec
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TABLE 4: DFTPP Key lons and lon Abundance Criteria

Mass lon Abundance Criteria

51 30 — 80% of mass 198

68 <2% of mass 69

70 <2% of mass 69

127 25 -75% of mass 198

197 <1% of mass 198

198 Base peak, 100% relative abundance
199 5 - 9% of mass 198

275 10 — 30% of mass 198

365 > 0.75% of mass 198

441 Present, but less than mass 443
442 40 - 110% of mass 198
443 15 - 24% of mass 442
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TABLE 5: Analytes in Approximate Retention Time Order and Characteristic lons
Analyte Primary Secondary Tertiary

N-nitrosodimethylamine 74 42
Pyridine 79 52
2-Fluorophenol (Surrogate Standard) 112 64 63
Phenol-d5 (Surrogate Standard) 99 42 71
Benzaidehyde 77 105 106
Aniline 93 66
Phenol 94 65 66
Bis(2-chioroethyl)ether 93 63 95
2-Chlorophenol 128 64 130
1,3-Dichlorobenzene 146 148 113
1,4-Dichlorobenzene -d4 (Internal 152 150 115
Standard)
1,4-Dichlorobenzene 146 148 113
Benzy! Alcohol 108 79 77
1,2-Dichlorobenzene 146 148 113
2-Methylphenol 108 107 79
2,2-oxybis(1-chloropropane) 45 77 79
4-Methylphenol 108 107 79
N-Nitroso-di-n-propylamine 70 42 101,130
Hexachloroethane 117 201 199
Nitrobenzene -d5 (Surrogate Standard) 82 128 54
Nitrobenzene 77 123 65
Isophorone 82 95 138
2-Nitrophenol 139 65 109
2,4-Dimethylphenol 107 121 122
Benzoic Acid 122 105 77
Bis(2-chloroethoxy)methane 93 95 123
2,4-Dichlorophenol 162 164 o8
1,2,4-Trichlorobenzene 180 182 145
Naphthalene -d8 (Internal Standard) 136 68 54
Naphthalene 128 129 127
4-Chloroaniline 127 129 65
Hexachlorobutadiene 225 223 227
Caprolactam 113 55 56
4-Chloro-3-methylphenol 107 144 142
1-Methyinaphthalene 142 141 115
2-Methylnaphthalene 142 141 115
Hexachlorocyclopentadiene 237 235 272
2,4 6-Trichlorophenol 196 198 200
2,4 5-Trichlorophenol 196 198 200
1,17-Biphenyl 154 153 76
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TABLE 5: Analytes in Approximate Retention Time Order and Characteristic lons
Analyte Primary Secondary Tertiary

2-Fluorobiphenyl (Surrogate Standard) 172 171 170
2-Chloronaphthalene 162 164 127
2-Nitroaniline 65 92 138
Dimethyiphthalate 163 194 164
Acenaphthylene 152 151 153
2,6-Dinitrotoluene 165 63 89
Acenaphthene -d10 (Internal Standard) 164 162 160
3-Nitroaniline 138 108 92
Acenaphthene 153 152 154
2,4-Dinitrophenol 184 63 154
Dibenzofuran 168 139 84
4-Nitrophenol 109 139 65
2,4-Dinitrotoluene 165 63 89
Diethylphthalate 149 177 150
Fluorene 166 165 167
4-Chlorophenylphenylether 204 206 141
4-Nitroaniline 138 92 108
4 6-Dinitro-2methylphenol 198 182 77
N-Nitrosodiphenylamine 169 168 167
2,4,6-Tribromophenol (Surrogate 330 332 141
Standard)
Azobenzene 77 182 105
4-Bromophenylphenylether 248 250 141
Hexachlorobenzene 284 142 249
Atrazine 200 173 215
Pentachlorophenol 266 264 268
Phenanthrene -d10 (Internal Standard) 188 94 80
Phenanthrene 178 179 176
Anthracene 178 179 176
Carbazole 167 166 139
Di-n-butylphthalate 149 150 104
Fluoranthene 202 101 100
Benzidine 184 92 185
Pyrene 202 101 100
Terphenyl-d14 (Surrogate Standard) 244 122 212
Butylbenzylphthalate 149 91 206
Benzo(a)Anthracene 228 229 226
Chrysene-d12 (Internal Standard) 240 120 236
3,3'-Dichlorobenzidine 252 254 126
Chrysene 228 226 229
Bis(2-ethylhexyl)phthalate 149 167 279
Di-n-octylphthalate 149 167 43
Benzo(b)fluoranthene 252 253 125
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TABLE 5: Analytes in Approximate Retention Time Order and Characteristic ions
Analyte Primary Secondary Tertiary

Benzo(k)fluoranthene 252 253 125
Benzo(a)pyrene 252 253 125
Perylene -d12 (Internal Standard) 264 260 265
Indeno(1,23-cd)pyrene 276 138 277
Dibenz(a,h)anthracene 278 139 279
Benzo(g,h,i)perylene 276 138 277
2-Picoline 93 66 92
N-Nitrosomethylethylamine 88 42 43
Methyl methanesulfonate 80 79 65
N-Nitrosodiethylamine 102 44 57
Ethyl methanesulfonate 79 109 97
Pentachioroethane 117 119 167
Acetophenone 105 77 120
N-Nitrosopyrrolidine 100 41 42
N-Nitrosomorpholine 116 56 86
o-Toluidine 106 107
3-Methylphenol 108 107 77
N-Nitrosopiperidine 114 42 55
0,0,0-Triethyl-Phosphorothioate 198 121 93
a,a-Dimethyl-phenethylamine 58 91
2,6-Dichlorophenol 162 164 63
Hexachloropropene 213 215 211
p-Phenylenediamine 108 80
n-Nitrosodi-n-butylamine 84 57 41
Safrole 162 104 77
1,2,4,5-Tetrachlorobenzene 216 214 218
Isosafrole 1 162 104 131
Isosafrole 2 162 104 131
1,4-Dinitrobenzene 168 75 122
1,4-Naphthoquinone 158 104 102
1,3-Dinitrobenzene 168 75 76
Pentachlorobenzene 250 248 252
1-Naphthylamine 143 115
2-Naphthylamine 143 115
2,3,4 6-Tetrachlorophenol 232 230 131
5-Nitro-o-toluidine 152 77 106
Thionazin 97 96 143
1,3,5-Trinitrobenzene 213 75 120
Sulfotepp 97 322 202
Phorate 75 97 121
Phenacetin 108 179 109
Diallate 86 234
Dimethoate 87 93 125
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TABLE 5: Analytes in Approximate Retention Time Order and Characteristic ions
Analyte Primary Secondary Tertiary

4-Aminobiphenyi 169
Pentachloronitrobenzene 237 142 214
Pronamide 173 175 255
Disulfoton 88 97 89
2-secbutyl-4,6-dinitrophenol (Dinoseb) 211 163 147
Methyl parathion 109 125 263
4-Nitroquinoline-toxide 190 128 160
Famphur 218 125 93
Methapyrilene 97 58
Aramite 1 185 319
Aramite 2 185 319
p-(Dimethylamino)azobenzene 120 225 77
p-Chiorobenzilate 251 139 253
3,3'-Dimethylbenzidine 212 106
2-Acetylaminofluorene 181 180 223
Dibenz(a,j)acridine 279 280
7,12-Dimethylbenz(a)anthracene 256 241 120
3-Methylcholanthrene 268 252 253

Company Confidential & Proprietary



EPA-R5-2016-005983 Outlook0000623

SOP No. NC-MS-018,Rev 3
Effective Date: 04/25/13
Page 41 of 56

TABLE 6: Method 8270C LCS Control Compounds
Spiking Level, Conc.
LCS Compounds Added = 20 ug/L
1,2,4-Trichlorobenzene 20
Acenaphthene 20
2,4-Dinitrotoluene 20
Pyrene 20
N-Nitroso-di-n-propylamine 20
1,4-Dichlorobenzene 20
Pentachlorophenol 20
Phenol 20
2-Chlorophenol 20
4-Chloro-3-methylphenol 20
4-Nitrophenol 20
Acenaphthylene 20
Anthracene 20
Benzo(a)anthracene 20
Benzo(b)fluoranthene 20
Benzo(k)fluoranthene 20
Benzo(ghi)perylene 20
Benzo(a)pyrene 20
Bis(2-chloroehoxy)methane 20
Bis(2-chloroethyl)ether 20
Bis(2-chloroisopropyl)ether 20
Bis(2-ethylhexyl)phthalate 20
4-Bromophenyl phenyl ether 20
Butyl benzy! phthalate 20
Carbazole 20
2-Chloronaphthalene 20
Chrysene 20
Dibenz(ah)anthracene 20
Dibenzofuran 20
Di-n-buty! phthalate 20
1,2-Dichlorobenzene 20
1,3-Dichlorobenzene 20
1,4-Dichlorobenzene 20
Diethyl phthalate 20
2,4-Dimethylphenol 20
Dimethyl phthalate 20
2,4-Dinitrotoluene 20
2,6-Dinitrotoluene 20
Di-n-octyl phthalate 20
Fluoranthene 20
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TABLE 6: Method 8270C LCS Control Compounds
Spiking Level, Conc.
LCS Compounds Added = 20 ug/L
Fuorene 20
Hexachlorobenzene 20
Hexachlorobutadiene 20
Hexachloroethane 20
Indeno(1,2,3-cd)pyrene 20
Isophorone 20
2-Methylnaphthalene 20
2-Methylphenol 20
Naphthaniene 20
2-Nitroaniline 20
3-Nitroaniline 20
4-Nitroaniline 20
Nitrobenzene 20
2-Nitrophenol 20
4-Nitrophenol 20
N-Nitrosodimethylamine 20
N-Nitrosodiphenylamine 20
Phenanthrene 20
2,4 5-Trichlorophenol 20
2,4 6-Trichlorophenol 20
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TABLE 7: Method 8270C All Analyte Spike Mix
Acenaphthene 100
Acenaphthylene 100
Anthracene 100
Benzo(a)anthracene 100
Benzo(b)fluoranthene 100
Benzo(k)fluoranthene 100
Benzo(a)pyrene 100
Benzo(ghi)perylene 100
Benzyl butyl phthalate 100
Bis(2-chioroethyl)ether 100
Bis{2-chloroethoxy)methane 100
Bis{2-ethylhexyl)phthalate 100
Bis(2-chloroisopropyl)ether 100
4-Bromophenyi phenyl ether 100
2-Chloronaphthalene 100
4-Chiorophenyl phenyl ether 100
Chrysene 100
Dibenzo(a,h)anthracene 100
Di-n-butylphthalate 100
1,3-Dichlorobenzene 100
1,2-Dichlorobenzene 100
1,4-Dichlorobenzene 100
3,3'-Dichlorobenzidine 100
Diethyl phthalate 100
Dimethyl phthalate 100
2,4-Dinitrotoluene 100
2,6-Dinitrotoluene 100
Di-n-octylphthalate 100
Fluoranthene 100
Fluorene 100
Hexachlorobenzene 100
Hexachlorobutadiene 100
Hexachloroethane 100
Indeno(1,2,3-cd)pyrene 100
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TABLE 7: Method 8270C All Analyte Spike Mix
Isophorone 100
Naphthalene 100
N-Nitrosodi-n-propylamine 100
Phenanthrene 100
Pyrene 100
1,2,4-Trichlorobenzene 100
4-Chloro-3-methylphenol 100
2-Chlorophenol 100
2,4-Dichlorophenol 100
2,4-Dimethylphenol 100
2,4-Dinitrophenol 100
2-Methyl-4,6-dinitrophenol 100
2-Nitrophenol 100
4-Nitrophenol 100
Pentachiorophenol 100
Phenol 100
2,4,6-Trichlorophenol 100
Acetophenone 100
Atrazine 100
Caprolactam 100
Benzaldehyde 100
1,1'-Biphenyl 100
Benzoic Acid 100
1,4-Dioxane 100
Benzyl Alcohol 100
Carbazole 100
4-Chloroaniline 100
Dibenzofuran 100
Hexachlorocyclopentadiene 100
2-Methylnaphthalene 100
1-Methyinaphthalene 100
2-Methyiphenol 100
4-Methylphenol 100
4-Nitroaniline 100
2-Nitroaniline 100
3-Nitroaniline 100
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TABLE 7: Method 8270C All Analyte Spike Mix
Pyridine 100
2,3,5,6-Tetrachlorophenol 100
2,4,5-Trichlorophenol 100
N-Nitrosodimethylamine 100
N-Nitrosodiphenylamine 100

TABLE 8: TCLP LCS Compounds

LCS Compounds Spiking ;-)g‘:::;t mg/L in
1,4-Dichlorobenzene 0.08
2,4-Dinitrotoluene 0.08
Hexachlorobenzene 0.08
Hexachlorobutadiene 0.08
Hexachloroethane 0.08
2-Methylphenol 0.08
3-Methylphenol 0.08
4-Methylphenol 0.08
Nitrobenzene 0.08
Pentachiorophenol 0.08
Pyridine 0.08
2,4, 5-Trichlorophenol 0.08
2,4 ,6-Trichlorophenol 0.08

Recovery limits for the LCS and for matrix spikes are generated historical data, and are maintained by the QA Dept.
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TABLE 9: Method 8270C Surrogate Compounds

Spiking Level, Conc. Added =

Surrogate Compounds 20 uglL / 30 uglL

Nitrobenzene-d5 20
2-Fluorobiphenyi 20
Terphenykdi4 20
Phenol-d5 30
2-Fluorophenol 30
2,4,6-Tribromophenol 30

Recovery limits for surrogates are generated from historical data,

and are maintained by the QA department.

TABLE 10: Calibration Ranges
Analyte Calibration Range . I.'Vl
Calibration Range

Pyridine 0.5-25 ug/mL 0.05-2.5 ug/mL
N-nitrosodimethylamine 0.5-25 ug/mL 0.05-2.5 ug/mL
Aniline 0.5-25 ug/mL 0.05-2.5 ug/mL
Phenol 0.5-25 ug/mL 0.05-2.5 ug/mL
Bis(2-chioroethyl)ether 0.5-25 ug/mL 0.05-2.5 ug/mL
2-Chlorophenol 0.5-25 ug/mL 0.05-2.5 ug/mL
1,3-Dichlorobenzene 0.5-25 ug/mL 0.05-2.5 ug/mL
1,4-Dichlorobenzene 0.5-25 ug/mL 0.05-2.5 ug/mL
Benzyl alcohol 0.5-25 ug/mL 0.05-2.5 ug/mL
1,2-Dichlorobenzene 0.5-25 ug/mL 0.05-2.5 ug/mL
2-Methylphenol 0.5-25 ug/mL 0.05-2.5 ug/mL
2,2-oxybis(1-chloropropane 0.5-25 ug/mL 0.05-2.5 ug/mL
4-Methylphenol 0.5-25 ug/mL 0.05-2.5 ug/mL
N-Nitroso-di-n-propylamine 0.5-25 ug/mL 0.05-2.5 ug/mL
Hexachloroethane 0.5-25 ug/mL 0.05-2.5 ug/mL
Nitrobenzene 0.5-25 ug/mL 0.05-2.5 ug/mL
Isophorone 0.5-25 ug/mL 0.05-2.5 ug/mL
2-Nitrophenol 0.5-25 ug/mL 0.05-2.5 ug/mL
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TABLE 10: Calibration Ranges
Analyte Calibration Range . I.'Vl
Calibration Range

2,4-Dimethylphenol